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For years the automotive industry "It simply cann 
faced the handicap of a "bhnd spot" ly ” And then 
m closed cars Everyone thoi^t it Steel As one b 
was a necessity The upnght aJong* "Anythingcan] 
side the windshield had to be strong It is pracucall) 
and with the material they were US' produ^on to j 
mg, this strength meant bulk design and dies 

Then someone thought of Sheet Steel j£ ^ not 

A Sheet Steel upright was designed thismatcnalm 
which was twice as stnmg yet one product, it ma' 
third the size ofthe old type Experts careful thou^t 
today freely predict that the time is try to free you 
coming when the "blmdspot''will be present hmii-* 
outlawed from the road member Sheet i 

Many other products are suffoing made m two, tb 
from snnilar "blmd spots ** Almost yet wdded m t 
always they are r^ar^ as essential an integral unit 

Spot wdding, seam wddm^ and acet' 
ykne welding have revolutionized 
methods of construction You may 
even combine Sheet Steel with other 
L'i materials m certain instances But 

' ^ always, when you edect the chai^ 

you will find you can reduce wei^t, 
increase strength, and produce a 
b et ter product Shebt Stbbl Traob 
Extension Committez, Ouveh. Bunjy 
IMQb PiTTSBUROH, Pa 


"It simply cannot be done difierent' 
ly” And then someone uses Sheet 
Steel As one big fabricator puts It— 
"Anything can be made of Sheet Steel 
It IS practically only a question of 
produ^on to justify the eipeose of 
design and dies.” 


If you have not considered the use of 
this material m connection with your 
product. It may pay you to give it 
careful thou^^t \^^en you do this, 
try to free your thought from your 
present limits of construction Re 
member Sheet Steel products may be 
made m two, three or more parts, and 
yet wdded m the final assembly mto 
an integral unit 
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you are cordially invited 

to participate in celebrating 
the entry of the 


ScientificAmerkm 


into its new building 


24-26 West 40th Street, New York City 
July, 1926 



The publishers will be very glad to welcome you at 
any time to their new home, where scientists and captains 
of industry, engineers and Inventors, writers and readers 
will gather to exchange ideas. 

In this atmosphere the publishers, editors and writers 
will send to all the world news of the achievements of 
scientists and industnal leaders. For those of our readers 
who find it possible to visit our new home m person we 
extend a hearty welcome. 


To those who come and those who cannot come we 
make this special celebration offer. By subscribing now you 
may obtain a year’s subscription—regularly $4.00—for only 
$3.00. The same rate applies to all subscriptions, new or 
old, received at this time, for one year or for life. 


This offer expires July 31,1926 


R. S. V. P. 
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At home in any environment 

The Packard is at home m any surroundings At the tennis courts or at 
the courts c f kings it well reflects its owner s taste and judgment 

For Packard supremacy has won and held international recognition for 
more than i generation At home or abroad m town or country the 
Packard owner knows the constant satisfaction which comes witn the 
possession of things universally approved 

Packard comfort beauty and distinction are most appreciated by those 
who have learned that they need not pay a premium to possess them 

P'lckard Six owners know that these long lived fine cars provide as desir 
able 'ind enjoyable transportation after the first 20 000 miles as before 

And there lies the secret of owning a Packard You want to keep it 
longer than cars of lower first cost—and when you do you enjoy Pacl^d 
ownership at a cost no greater than you pay m the long run for cars 
of shorter life and far less distinction 

PACKARD 


THE 


MAN 


WHO 


OWNS 


O N 1 


ASK 
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EIGHTY-SECOND YEAR 


EXPANSION 


W ITH this issue the Scientific Aroer- 
ican becomes an eighty page maga- 
line. Heretofore it had seventy two 

Why did we enlarge our journal? 
What motives? 

Well, the real reason for the added 
pages b the fact that we have more 
things to tell you, about what is going 
on In the world of science and Industry, 
than we can pack comfortably into 
seventy-two pages. The facta that the 
leaders of the world's thought are now 
writing for us are so important and so 
interesting that to trim these articles 
down so that they can be squeeaed into 
seventy two pages necessitates a sacrifice 
that we are unvrilling to impose on 
either our authors or our readers. 
Iben, too, articles you would enjoy 
have bad to be put off from one issue 
to another on account of lack of space 
Oh, yes—the priceIt remains the 
same. 



1 AST month we suggested to our 
^ readers that they liguro out—and 
write out—the greatest number that can 
be indicated by means of three digits. 
A good many of them have made a fair 
stert but nobody has sent us the correct 
answer as yet. 

And there is a good reason why! 
Nine to the ninth power, all to the 
power of nine, os expressed above, rep¬ 
resents a number ha\ing some 369,- 
693,000 odd digits, more or less. If 
one were to write digits at the steady 
rate of mxly per minute, and work ten 
hours a day, the whole number would 
be finished sometime in IQS-l, according 
to M laisant, of the tcoU Polytech~ 
fuque, Pans 

Suppose we were to publish the num 
her in the Scientific American, and 
filled each issue entirely with digits. 
Our readers would have the full result 
in 31 years. 

Sorry, but we refuse to do lU 


PROTECTION 

A ll hail thp passage of the Webb- 
^ Loomis medical bill in New York 
State. If this bill is enacted into law, 
it should have a far-reaching effect in 
the medical fraternity and in the curb¬ 
ing of quackery. The bill provides for 
the annual registration of all practi¬ 
tioners with the State Board of Medical 
Examiners and for the prevention of the 
use of the title **doctor*' in a misleading 
manner The registration lists will be 
open to tbe public at all times and so 
a^uld prevoit the gullible from being 
daCnadM 


In This Issue 

ITAo it Patience Worth? 

That is one of the absorbing questions that must be answered 
before 'The Riddle of Patience Worth,” see page 20, can 
be solved. Read what Dr. Walter Franklin Prince has to say 
on this subject 

Whence Gamo the Ameriemn fiuUon? 

Careful reseanhes conducted on the old stamping grounds 
of the Indians have produced no evidence that the race has 
long inhabited the plams and mountains of the Amentas In 
an article on page 7, Dr. Ales Hrdhcka has presented some 
facts that point toward a solution to this problem. 

^UeUo, London*'—^Are You There, New York?" 

These may not be unusual phrases in the near future, judging 
by the results so far achieve m transatlantic radio telephony 
On pap 30, Orrui £. Dunlap, Jr., tells how this is accom- 
plisheo. 

Doom Moonlight Affect Plant Growth? 

Old fashioned farmers would plant certain crops only when, 
according to tradition, the phase of the moon was auspicious 
Were they victims of superstition^ Probably not, in vuw 
of the facts showing the reloUonship between polarized light 
and plant growtli put forth by Prof 11. H. Shelimn on page 10 

The Atmotphere in Crott^ecUon 

How high have sounding balloons been sent^ How high do 
meteors flash^ What are ^octiluscent** clouds, fifty miles up’ 
How high is the durora’ What of Pn»f (^oddard's “moon 
rocket”’ Sec page 17. 

MORE THAN 200 PICTURF5 

Complete table of confifRU tJiil be found on page 80 


For Next Month 

How Earthquaket Are LoctUed 

The snence of seismology is in its infancy Howi*ver the 
promise of an early maturity is encouraging Today a chain 
of earthquake observatories encircles the glo^ In our August 
issue Father Francis Tondorf will describe how a seismograph 
records the tremors of the earth's surface 

Golf Balit Studied Sciendficedly 

The store that you make in golf does not depend entirely on 
your skill The construction of the ball used is of vital im¬ 
portance Prof H H Sheldon will r^linw how the desirable 
characteristics can be determined experimentally. 

Imagine an hland of Silverl 

Catalina, an island off the coast of (ahforma, is now being 
intensely mined for its valuable ore, yet the mining opera¬ 
tions are not interfering with the pleanure resort possibilities 

Other articles on. The Jade of Mexico and Central Amerua, 
The bait Miners of Nevada, The Manufacture of Rayon, 
Trainmg Parachute Jumprs, (. oiiservaiion, Our New Air¬ 
plane Gurier, the S b Saratoga, Radio, Astronomy 

MORE THAN 200 PICTURFS 



Thm is OM bast way to keep in touch with 
tha laadws in lha vrorid’a progr iM —by ooo- 
sistsntly raading tha Sdandfic Amerieaii. 

$4.00 bringe the Seiantifk Atnariean 
toyouforona whole yaar. 


COMPMINT 

"TkOUBTLEbS, many of our readers 
-L-' will be synipalhelKally disposed 
to the NluU nirnl of Mr T J Kennedy, 
(Juiirmaii of the < old Kullrd Press mid 
Copper AsNOfidtion, when he makes a 
plea for the use tif simple language 
in the ri ports of reflean h workers 
Speaking at un annual luncheon in 
Birmingham, England, he said that 
some of these reports—though douht- 
leus of great value—were, because of 
what he tails their Hcienlifn “jargon,” 
as unintelligible to the u\erage busineas 
man as they would lie if they were ad¬ 
dressed to him III Russian He objected 
to the tendency to * label a rharactens- 
iic with Home new name rather than to 
ri'Milve it in terms of familiar conrep 
lions” The terms used in scientific 
research are based largely—almost ex 
clusivcly—upon Latin or Gredc orig 
inals Olid hence this roinplairil should 
find a syiripathiiiL hearing m this coun- 
Ir), where there i- a lendeiii y to Omit 
(lassie a 1 sludie*s from the curricula of 
our schools and collegia* 


ROTORSHIPS 

W E have just (onii from circumnavi¬ 
gating New \ork Imrlior in Herr 
Anton Fli'ltnrr's famed rolorship Baden^ 
Biiden There H no doubt almul it, the 
new TCs**el performs well But will it 
be an efonomii siucess’ There is the 
crux of the mottcr, and there is no way 
to find out exii'pt to try one in actual 
commerce Purely srientifii interest* 
does not weigh much with ship owners 
Dollars do 

Many of the things that have been 
said about tlie rolorsliip do not apply 
Its inventor does not rx|>ect it either to 
KUpplanl Hlearii or bring a return to 
wind navigation It u itself to become 
an auxiliary to steam In that capacity 
It should save fuel 


PLANES 

P ERFLCr flatness m an ideal which 
acientists admit is almost impossible 
to attain However, the Bureau of 
Standards has come near il, producing 
a surfaiT wliuh deviates only one five 
millioiilh of an inch 

This has been accompli-hrd by pro 
during a “maMer ijuarlz flat” whn h, it 
IS predicted, will suppluiil the glass 
flats previously umd in testing innrom 
etrrs and other gages ii'-ed bv manii 
faclurers The fault of ihe gloss flat, 
it IS explainnl, lien in tbe fact that it 
IS expanded by heal 
This IS only another one of innumer¬ 
able COSTS in whii h induslrv has had 
to look to science for ils own advances 
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High speeds—end thrust— vibration—heavy loads! Put Jones* 
Willamette Bearings on the job for pemutnent scUisfoction 


On any bearing point Jones-Willamette Bearings 
will save you money—in lessened oil consump¬ 
tion—In reliability and freedom frrom shutdowns 
*-ln lessened weso^-rin reduced friction. 

But where unusually difficult conditions must 
be met» where end thrustp vibration and hmvy 
loads are problems^ then Jones-Willamette Bear¬ 
ings, int^inial collar thrust type, are the solution. 
Thislsbut one of die standard bearings produced 
by die Willamette plant. Other types atei drop 


hanger, angle, flat bott o m, rigid post, ball socket 
andvertkaL In addition many spedal bearings 
are made to fit the requirements and spedfica- 
tions of industrial users and machinery builders. 

A trial installation of Jooes-Willamette bearings 
operating under your plant conditions will prove 
th eir w orth and economymore convincing than 
anything that can be said about them. We 
will be ided to take up die matter of such an 
installation with you. Write for full infocmatlon. 


Willamette Iron &. Steel Works, Portland, Oregon 

Monadaock Bldg., 6aa FrancUco L. C. amlthBldai,8sattU 


Distributorsi A fsw good 
mseUI 


IA fsw good Isrrtorki ffiT MW 

wii'Mfi 

Bearings 






HELPS TO IDENTIFY NEW ELEMENTS 

For Ail notable reiwcAoj in X-roy spectroseopy^ Prof, Sirgbekn, Profexsor of Phvttts at thr Vntvemty 

of Upxaia, Sweden, hai been awarded the poaponed 1924 Nohtf Prise for PhyetcM Hu work permits us to measure 
the extremely ehort woiWrnftAf tn the X-ray region of the epertrum with much dascr accuracy than evtr Itefore, 
while hu study of the soft radiations that Ue bet^en the ultra-vtofet and X-ray rrgum of the spectrum "Afirr made 
possible,'* says Natitre (London), "the theorencai work on whith practicaHy tdl our knowledge of the dt\tnbution 
and energy properties of the electrons m the atoms u based** Ihu data ltd to the tec^nl u/entifictmoH of three 
new elements If the periodtc law holds good, all but tuo of the dements have now hem tftsioicred 













Mauna Loa 

Siiur 4919, the Hawaiian volume. Manna Lou, has been nearly 
durnuint, showing only oicosional sparks of life in the form of dischargi*a 
of gases and bnbbhngs of la\a in the crater Kecenlly, however, tht 
fomuitiun of molten rock iiicrejHed until finally it overflowed through a 
truck in the mountainhide and a nluggish stream slowly wended its way 
tOHurd the sea A volcanic eruption of this sort is nut dangerous to the 
populate as the lava stream in this cose moved at a s|>eed of only about 
five miles a day, allowing ample tune for the inhabitants to move from 


Active Again 

Its path Much property was destroyed, but general economic conditions 
suffered liLlle and in the majority of case* business continued. 

Our illustration shows a view of Mauna Loa and Mauna Kea, 
a sisicr peak, as seen at a lime of inactivity from the harbor of Hilo, 
Hawaii Mauna Lao, tlie left peak, is 13,695 feet high. In the illustra* 
tion It appears to be much lower than this, due to the distant perspective 
and because the land suiroundiug U slopes upward gradually, a fact not 
apparent in the picture and one that is deceiving to the eye. 
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The Race and Antiquity of the American Indian 

There Is No Valid Evidence that the Indian Has Long Been in the New World 

fly Dr Ales HrtUuha 

Cnntor of the DivUIon of Phyaical Anihrupology, United Statei Miuoum, Sfnlihsonlan Inailiulion 


HEN Columbui and his followers reached 
the Antlllrs an4 later the mainland of 
America, they found both the islands 
and the land peopled in all their hab¬ 
itable parts. And they found them 
peopled by a variety of man that, while differing 
ui details, showed, neveitbcless, so much m common 
that they comprised him collectively under the term 
“Indian.” 

History tells thst, ss no mention was made concern¬ 
ing the American natives in the Scriptures, many of 
the early Spaniards, up to Las Casas’ time, reached 
the conclusion that they could not be regarded as men 
equivalent to those named in biblical accounts. This 
view, which eventually had to be counteracted by a 
specul papal bull, led to wholesale enslavement and 
destruction of the Indians. 

The effect of the papal edict which established 
the American aborigines as true men was thst thence¬ 
forth their origin was sought in other parts of the 
world, and the seeming necessity of still harmonis¬ 
ing fhu origin with biblical records led eventually 
to some carious opinions. One of these was to the 
effect that the ^American aborigines must be the 
descendanta of the Canaanites who were expelled 
from their original abode by Joshua, anolhrT was 
that they were descended from Asiatics who them¬ 
selves originated from Magog, the second son of 
Japbet; but the most widespread theory, and ons 
with the remnants of which we meet to this day, 
waa diat the American Indians represented the so- 
called Loet Tribes of Israel Lord Kingsboroug^ 
died in bankruptcy through costly publications in 
which he tried to prove this opinion 

During the course of the Nineteenth Century, with 
Levdqae, Humboldt, McCuHogh, Morton and espe¬ 


cially Quatrefagrs, we begin to encounter more 
rational hypotheses concerning the ongin and racial 
identity of the “Indians,” but the individual views 
differ widely For some the Indian is “autochtho 
nous,” that is, he originated somehow in the New 
World, while for others he has been wholly or 
partly denved from the Asiatics, or the PhoeniciaiiA, 
Egyptians, Ethiopians, the Welsh, the Irish or still 
others Ilie erudite Dr. McCullogh believed that 
the Indians originated from paru of diffircnt peo¬ 
ples who reached America aver lost land from the 
west, “when the surface of the earth allowed a free 
transit for quadrupeds.” Qualrefapes viewed the 
Americans aa a conglomerate people, resulting from 
the fossil race of Lagoa Santa, the rare of Parana, 
and probably others, in addition to which he be 
lieved that in Southern California and perhaps else¬ 
where there had been sclllements of Pacific Islanders. 
Nevertheless, llic majority of the auihors of the last 
century believed that the Aoiernan nati\cs were 
all of one main race and that they were (lrri\ed 
from noTtheaetem Asia, particularly from the “Tar¬ 
tars,” or Mongolians. 

Opposing Theories About the Indian 

The most recent students of the question agree 
that this country was peopled through immigration 
and local multiplication of people, but the lotahly, 
nature, and unity or plurality of the immigration or 
immigrations are slill moot questions While moat 
students incline to the exclusively northeastern 
Asiatic origin, others, such as the French ethnologist 
Rivet, show on linguistic grounds a tendency to 
follow Qualrefages in attributing at least ^ome parts 
of the native American population to Melanesians, 
Polynesians and even Aualralians. 


With the general conviction that the Indian was 
an immigrant into the New World, there necessarily 
followed spetulalion as to his antiquity on this con 
tinent, and there were always, and are today, many 
who believe that man must have been in America a 
great length of time Such a notion is stimulating 
and therefore attractive Moreover it seems to be 
substantiated by the great diversity of the Amencan 
languages, and by various hnds which appear to 
point to man's co-existence here with extinct animals 
Charcoal, arrow points, frugraints of pottery and 
even human bones have been found in association 
or 111 ihr sunir strata with the bones of the mastodon, 
fossilized buffalo, the glyptodon and other extinct 
creatures, or again in deep deposits of apparently 
gnat age 

Moreiner there arc found from time to lime 
human skulls and bones that have been petnfied and 
even enclosed in rock And there ore the many un¬ 
questionably ancient relics in other parts of the 
world to which, some students feel, there ought to 
be Eionie parallel m this hemuphrre It is little 
wonder that under these nriumstances a belief in 
the geological antiquity of man m America should 
be found even with sonic reputable scientific men, 
paiUculurly some of ibo older and again of the 
young generation, and among workers in collateral 
lines su^h as linguistics, geology and paleontology 

The actual status of opinion as to the Indians* 
origin, racial conipoHition and antiquity on this con 
tinent, may briefly be summarized as follows 

1 The Indian originated outside of this continent 
and IS iberefore an immigrant into it On tins point 
there is no longer any division of opinion 

2. As to his racial <ompnsitiun there ore two 
main views The more general one is that the In- 
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diaiif iiotwilhMandiiig ihe long-recognued pmence 
among him of wveral more or leu diituirt types, 
IS novcrtheleu essentially of one race, the yellow- 
brown, whose old home was northern Asia. A sec¬ 
ondary opinion, spreading most recently again from 
France and hnding here and there individual pro¬ 
tagonists, 18 that the American man, while he is 
mainly of north Asiatic and yellow brown descent, 
comprises also \arious other racial contingents, from 
the Pacihc, from Australia, to which some feel in¬ 
clined to add Lurope and the region of the Medi¬ 
terranean These latter opinions are supported on 
one hand by apparent or real resemblances of lin¬ 
guistic character, and on the other by similarities 
of some American with other crania 

3 As to the antiquity of the Indian in the New 
World, there are also two lines of opinion The 
hrsl and more general is, briefly, that such antiquity 
u moderate and post glacial, the other, which is 
but hazily defined, places the coming here of msn 
farther, and at times very much farther, backwards. 
Hie explanation of this diversity of views is rela¬ 
tively simple It depends partly on the peculiarities 
of human nature and partly on diffeirnres in train¬ 
ing, but in the main on the varying individual 
degrees of knowledge and experience. 

The Indian a Recent Immigrant 

Let us take a rapid glance at the principal facts 
which have a bearing on these problems, considering 
first the racial question and then that of antiquity 

In the racial problem the main word belongs 
naturally to physical anthropology which deals with 
the least mutable parts of man, namely his body 
and skeleton Our knowledge of the Indian has 
now advanced so far that a number of important 
generaliutions concerning him are pouible There 
are now at our disposal for comparison, in Amen 
can museums alone, upwards of twenty thousand 
Indian crania and skeletons from all parts of the 
continent. 

In the light of present knowledge concerning the 
Amencan native, what can be stated with a fair 
degree of positiveness is that, first, there is no 
biological evidence or any probability, that man 
onginated on this continent, second, ihat man did 



BHIITIA WOMAN DAnjEKLtNC, NEAH TIBET 
Of Mortgoioid stock, she resemNes thr Amcnean Indian, 
in fmclal and other phystrai characteristics, yet her home 
u many milts from America 


not reach America until after he had attained a 
development superior to that of eVen the loteot 
glocul (upper Neanderthal) man in Europe, and 
after having undergone advanced stem and even 
racial and tribal differentiation; and third, that 
while the American man, since the peopling of this 
continent was initiated, has developed here numerous 
secondary subraaal localized modifications, these 
modifications have in no basic feature obliterated 
the original general or stem type. 

Notwithstanding the presence of several subt yp es 
and vanous secondary physical modifications, the 
American Indian presents certain fundamental fea¬ 
tures in common which mark him plainly os of one 
it _ 


Whence Came the ln£en7 

He rama from eestem Aole, ■ojs Dr. 
HrdHcln, the author of fhm oceonpoey- 
ittf orli^ end he orrired in Amwion 
conporatiTely recendy, that h, w M un a 
few thonsand yean—-end not, oa many 
would faaTe m boHera, hindrada of thou* 
ooada of yeora ago. 

Dr. Hrdl^ b ona of tfaa foromoot 
ontfaropologbta of tha world. In bb ca-* 
podty oa head of the department of an¬ 
thropology at the Sadthoonion Inedtiitioa 
be has time after time demolished uu w a r- 
rented doims for the extreme ontiqinty of 
man in America. 

In recognition of hb important work 
the coveted Huxley Medal has Just boon 
awarded to Dr. Hrdlicka, end be will 
theief on go to England to raceira thb 
honor, end to lecture before the Royal 
Antiiffop€>logical Institute. 


race, iii a brood sense of the word. These features 
ore 

The rnlof of the skin The color of the Indian 
differs, according to localities, from yellowish 
brownish to that of the brown of solid chocolate, 
the basic color is brown 

The hair of the fuli-blood Indian from one end 
of the rontineiU to the other is black and straight, 
his beard is scanty, especially on the sides of the 
fui'e, and is never long There is little or no hair 
on the body except in the axillae (armpits) and on 
the pubis, and even there il is sparse The hair is 
invariably black from birth on 

The eyes os a rule are dark brown. The con¬ 
junctivas are blue m childhood, yellowish in adultSL 
The eye slits show a prevailing tendency, which u 
more or leas noticeable m different tribes, to a sli^t 
slant, that is, the exteniul corners are frequently 
appreciably higher than the internal But the epi- 
ranthus (fold over the inner corner of the eye), 
while frequent in childhood, disappears later in life^ 
The supraorbital ridges (above the eyes) are on the 
a\'erage more developed than in whiles, but the 
glaliella (space between the eyebrows) is not promi¬ 
nent or bulgingTUnd does not overhang the nasal 
root depression os in the Australian 

The nasal hndge^in the men is well developed, 
utid the nose m the living, as well as the nasal 
aperture m the skull (barring individual exceptions), 
tend to medium relative proportions. The important 
detailed features of the nasal aperture and spine 
are of the type that pnnails in the yellow brown 
■lock. The malar (cheek bone) regions are os a 
rule larger or more prominent than they ore in 
civilized whiles 

The mouth is rather lorge, the lips medium to 
somewhat fuller than in whites, the alveolar region 
(the parte of the jewe in which the teeth are set) 


ore somewhat more prognathic, or pr o lni atve. The 
lower jaw is otroog, chk lyell developed, tetth fre¬ 
quently larger than in whites. Hie upper btefaMs 
of the Indian thronghout the continent ore ohorac- 
teristiesUy **aliovel-«haped,” that is, deeply and 
peculurly concave on their lingual side. The ears 
ore large. 

The neck is never long and thin. The chest is 
deeper than in average whites. The breasts of the 
women are regularly of a good medinm sin and 
gfoerslly more or less conical in form. Tliere is 
a complete absence of steatopygy, or excess develop- 
ment of the buttocks. The lower limbs on leu 
shapely than in wfaitu, tha calf is smaller. 

The hands and fe^ as a rule, ore of relatively 
moderate or even*small dimensions and, what is 
among the most important of the characteristics, 
the relative proportions of the forearms to artns and 
those of the dikol parts of the lower limbs to the 
proximal (or, in the skeleton, the radio-Kumeral and 
tibio-femoral mdioes) ore m general, thronghout the 
two ports of the continent, of slnulor average values, 
whi^ differ from those of both the whites and the 
negroes, standing, like so many other features of the 
yellow brown stock, in a more or less intermediary 
position. 

Other Comers Asolmilnted 

The Indian is free from characteristic odor. His 
normal heart-beat, except pouibly in some ports of 
the tropica, ia slow His mental characteristics are 
much alike. The size of the bead and of the brain 
cavity IS comparable throughout, averagiiig some¬ 
what leu than in white men and women of similar 
stature 

This list of diaractcristics which are shared by 
all the American natives could be further extended, 
but the conunon features already mentioned should 
sufioe They speak convincingly for the funda¬ 
mental racial unity of the Indians. 

In this general Indian type there are, it may be 
reiterated, group, oa well as individual, differences 
in color, stature, head form and facial feaures. 
But these differences are no greater than those that 
are found in the while race, or in the rest of the 
yellow-brovms or in the blacks, and they ore always 



TIBETAN WOMAN FROM THE HTMALATAS 
Her face and fealuret are these ef a typical Apache Indian 
of the American continent Her enceuors atobMy fomit 
grated tda a now mnken iani 
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IS THIS AN AMERICAN INDIAN? 


Om might esjtiiy think mo, y^t hf U a wuthem Tihvtan 

moculed with nutnerouti other tharacleruticA that 
brand every American abongine indelibly b» an 
'^Indian,” In no place and al no time has a normal, 
full-blood Indian been found who waa or could be 
claimed oa anything else than an Indian. 

If the atunuad American aborigine » considered 
on the bastt of all the data, both on the living and 
on the skeletal parts, the only conclusion that ap 
pears poeoible is that, though presenting a number 
-of subtypes and a good range of indnidual or 
locallaed differences, yet fundamentally he belongs 
to but one large strain of humanity This is the 
yellow-brown stem, which includes the Mongol, the 
Malay, the Eskimo, with a large element in the 
Chinese, Japanese, Tibetans and the aboriginal Sibr- 
riaitt, and more or less of whose blood runs also 
m the Polynesians. 

This does not mean that ihere have been no acces¬ 
sions to the American slock in pre Columbian times. 
It is well known that long before Columbus some 
Scandinavians reached Greenland, and after that 
reached the ^Vineland," which was probably the 
cHMst of New England It would also be hard to 
believe that no isolated vessels have in the course 
of ages reached the continent from other parts of 
the world, both across the Atlantic and the Pacific 
But such necessarily small parties of men, while 
<uipable, if preserved, of iniluencing a local culture 
and possibly even the language, would soon disap¬ 
pear throu^ amalgamation and after a few gener 
adorn would leave no subsUntial trace of their 
coming. 

So much as to race We may now consider the 
question of antiquity 

Hie criteria pf antiquity, in the case of man, are 
in the main; Adaptation and diversification, and 
remains of the earlier man—remains of the animals 
on which hC fed, of the stone and other utensils he 
made, of the refuse of his stone industry, of his fires 
and habhodons, of his higher arts, and finally those 
of hla own skel^on There are endless examples of 
all this in the Old World, particularly in Europe. 
Hiere are whole “cemetenes” of the bones of mam¬ 
moths (Moravia), of the ancient horse (Solutre), 
of the buffalo, reindeer, etc. (soathem France) 
The sites of ancient man in western snd parts of 
central Europe are so numerous that they can hardly 
be numbered. The industrial (stone implement) 
remains of early man in France alone are rich 
enonrt plendfully to supply all the museums of the 
world. Individual sites in England, the Channel 
Islands, Belgium, France, Spain, Moravia, have given 
prehistoric implements and rejects reaching up to 
tern of thousands, and there is no old cave in the 
T^ODS occupied by early man that does not yield 


evidences of his presence ranging from substantial 
to nch. Besides which there la not now a year in 
those parts of the world but there arr discovered 
the skeletal remains of man of anliquity himself, 
remains which, except in the latest and postglacial 
phases of prehistory, show a man progressively, as 
%re go hack in time, of more primitive features. 

Let us contrast America Not a single skull or 
skeleton of a lower or other ty|>c than tliut of the 
Indian Not one cave with old art on its walls, 
not one to this day that has shown the presence of 
pre-Indian habitation Not a single refuse heap or 
habitation site with ancient bones or implements. 
Notwithstanding the life works of Putnam, Thomas, 
Clarence B Moore, Holmes, Fewkes, Hough, More- 
head, Mills and many others, not a scrap of a bone 
or implement that can generally and with full con¬ 
fidence be accepted as geologically ancient Also 
not a single discovery by non antliropologists that 
has so far stood the test of cntique or that can show 
more than Indian-like implements, Indmn-like pot 
tery, Indion-hke skull or hones, or su(h an associa 
tion with really old animal remains that could ckf 
initely exclude the possibility of chance 

It is self evident that if man had existed on this 
continent during tlie glacial times or lieforr thi 
Indian, he would have been here in numbers, and 
being gregarious he would have lived in groups 
But a family or clan or a tribal group, even if 
nomadic, ii bound to leave ample witnesses of il^ 
existence in the form of refuse, of animal bones, of 
stone workings, if nothing further Where are these 
witnesses in the New World ^ And aside, how could 
man hove reached here during glacial times^ Where 
are his traces on the road, and in eastern Asia^ 
What could he have been derred from, and what 
has become of him^ 


Hourcee of Error 

It must Imi evident even to the non scientist that 
not until all these questions can be satisfactorilv 
answered may American science accept as a fact the 
presem'e here of any geologically ancient (glanal 
or pre-glaiial) roan, preceding the Indian, and the> 
arc not being answered 

As to the coming of the Indian, it could have hern 
no regular, stream immigration, but only a dribbling 
over from northeastern Asia, extending probably 
over a long stretch of time; and the successive con 
tingents must necessarily have brought with them 
differences in language and even in physique, which 
doubtless account for at least a certain proportion 
of the Indian linguistic stocks, as well as for several 
of his more marked physical types. 

As to the antiquity of the Indian himself, that 
cannot he very great He has passed here through 



Tibetan^ blU ^he might cx etwlv come from an Indian 
rKKrvatian » tho Vnued StaUt 



ANOTIfFR INDIAN TYPE FROM TIBFT 
Replace /ill qnPM uilA /^aifcirs IT^I would you call him^ 


no gradation of cultural stages. He has become 
differentiated hero into no markedly different phys¬ 
ic al groups geugruphii ally, nolwilhstandnig the fact 
that hi extends from the antic to the tropics and 
again to the antanln, and from the high siejras to 
l/ie low HCH coasts Tliroughout he presents a stage 
of physical development that belongs to the era of 
post glacial and recent man And scattered over a 
large part of eastern ^Vsiu, he still has living rela¬ 
tives who are still so c lose to his type that if they 
were mingled with him and dressed in his way they 
could not jMiBsibly he separated as something dif- 
ferenl 

That Indian bones, potsherds or implements have 
Iktii found in greater or less of association with 
hones of the mastodon, the giant armadillo and other 
extinct aiiiinols, inav readily l>c conceded That 
they will be found in such a*isocialiuns even more 
frequently in the future, if excavaUons extend, is 
lerlain But such association alone is of doubtful 
value It IB not yet known just how lair some such 
anmials survived l>ijt regardless of their antiquity, 
the presence with them or even beneath some of 
them, of human remains does not necessarily mean 
contemporaneity Here is where many are misled 
Fxcept in secondary accumulations an animal bone 
found with another animal bonr may safely be 
assumed, in the majority of eases at least, to he of 
the same age. But with huuian remauw, particu¬ 
larly human bones, there enters into the case a most 
important, most disturbing and practically consUnt 
factor, which is human innlmmenulity Since the 
early Neanderthal times, at least, man has buned 
Ins dead, or what may have been left of them after 
temporary exposure And he buries two to seven 
fret deep, into any strata that he can penetrate 
In tills manner he introduces his remains into differ¬ 
ent assoaatiOTis, and Imncs of fossil forms may even 
come to he above the human Hundreds of years 
of settling, brought about through seepage and other 
processes in the ground, will in many cases oblit¬ 
erate the disturbance, due to the comjionents of the 
soil or waters, the bones may meanwhile fossilize 
more or less, in tlie same manner as older inclusions, 
and thus the trap m beautifully set for another 
‘‘tertiary'’ or “glai lul” man in the eyes of the more 
enlhusiaslir than experienced and wary observer 

Taking everything into consideration wc may 
therefore still hold legitimately that the presence on 
the American continent, north or south, of beingn 
older than or different from the Indian, has not 
been rstahlished, and that according lo all indua 
lions the aiiticpiilv here of the Indian himself is 
moderate, punt glacial and probably po^t-Aungna- 
cian 
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Polarized Light and Plants 

Preliminary Research Traces an Apparent Connection Between Moonlight and Plant Growth. 
More Research Is Needed. The Amateur Can Help Peiform It 

By Prof. H. H. Sheldon, Ph.D. 

Chairman of the Department of l^iyalcm. Vaahington Square College, New York UnWently 


T JH seldom that so attrartivr a field of re 
Hoartb for the amateur is opened up ns 
that which hoa been introduced hy the 
findingH of Mim E S SemmeiiK, an F^ng 
lihh botanist, on i)io effect of polansed 
hghl on the germination of serda and the flowering 
of plants 

Informed by an old gardener that seeds sown in 
the full of the moon germinated imfrc quickly than 
those Aoun in the dark of the moon, ahe sought to 
verify these results and wus suicessful Ob\iously, 
Hinte sunlight is perliajm on the order of 6UU,UUU 
limes ns intense as moonlight, ihert must l>o some 
other explanation of thi** phenomenon than the in¬ 
tensity factor 

On the average, moonlight is about ten percent 
“polarixed ” If this is the cause oC the more rapid 
germination of seeds and flowering of plants, the 
lest c^n be made in the laboratory, using such light 
Such tests have already proved the correctneas of 
the assumption, and this success in turn has led to 
many other similar teste on the behavior of sea am 
mals, on the growth of bacteria and other related 
phenomena. 

Before attempting to outline the procedure in our 
ezperuneiiis, we must first hate a clear idea of the 
nature of polarised light 

To transfer energy from one place to another 
through space, there are but two methods, projection 
and wave motion For example, you may tear a hole 
in the side of a ship by sending a torp^o or shell 
against it, the energy is carried in the form of a 
material body. Or you may likewise damage the 
ohip by creating large waves on the water All other 
Gooet may be reduced to one of these two categones. 
Although contrary theories of light exist, it is sim 
pier to think of light os being formed by waves, since 
the dutance from the aun to us seems a long way for 
particlei so small that they are invisible, to travel 
and itill be able to produce phenomenon of light 



A PRISM THAT POLARIZES LIGHT 
Kicure 1 TkiM natural cmiid of Icidand spar has been 
sawed tn two diagonaiiv ond cemented together again with 
Canada balsam In addition it has had its end faces shaved 
off at an angle of 68* to the side 

Such waves would not, however, be on the surface 
of anything, that is, they would be more like waves 
in water rather thon on it, so that there would or¬ 
dinarily be no “up and down-nees” to them Instead, 
they would vibrate in every conceivable direction 
across the line of progress. A string of fuxxy 
Christmas-tree tinsel, held taut, might be used to 
illustrate this phenomenon. In the analogy, the 
direction of progrewion of the waves would be along 
the length of the stnng, while the direction of their 
vibration would be shown by the particles of tinsel 
sticking out in all directions Now if you were to 
press this tinsel out flat with a flatiron, it would form 
an illustration of polarized light, whose vibralioni 
are all in one plane This is the kmd of light we 
nerd in order to perform our experiments on plants. 


Polarized light can be obtained by sending 
nary light through a Nicol prism such os that shown 
in Figure 1, Such a pnsm, if of practical sine, ia 
not only very expeniive, but u also dificult to ob¬ 
tain, so that it u ruled out for the average amateur 
The one shovm in the figure is about Incbca 
across and u valued at several thousand dollars. 
Excellent results con, however, be obtained by re¬ 
flecting ordinary light at what is known os the 
“polarizing angle,” from a piece of plate-gloio, or 
better still, from a pile of such plates. Hie polar¬ 
izing angle depends on the kind of glass used, but 
in general, it is safe to take the angle somewhere be¬ 
tween 55 and 57 degrees. With the arrangement 
shown in Figure 2, the reflected light will be largely 
polarized, while transmitted light will be partially 
polarized and can be made almost wholly so by us¬ 
ing about ten such plates held together 

Any experiment using polarized light is valueless 
unless a control experiment using equal intensity 
of ordinary light is carried on at the same tinte A 
second control experiment should also be corned 
out in total darkness, so that it con be certain that 
the light IS really the cause of whatever effect may be 
observed. This necessitates either considerable pre¬ 
caution in arranging the lights to begin with, or the 
measurement and adjustment of their intensity when 
used. 

With the first idea in mind, it is best to use sun¬ 
light os the source Arrange a pile of gloss plates 
os shown in Figure 2a and place beside it a control 
pile, os shown in Figure 2b. The total thidciiess of 
gloss should be the same in each cooc so that there 
will be the oome absorption loss. Hie reflection 
loes at the top plate is approximately the same in 
each cose; and although there is some polarization 
at the top plate of Figure 2b, it is small compared 
to the polarisation effected by all the tilted plates 
in Figure 2a 

The great difficulty when employing sunlight Is 
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PUTTING THEORY INTO PRACTICE 


Pictiss 2 The diagrams here show how lUumtnamn of approxmatelY Me same intensity 
may b* obtained yei the light is poianzed in one case and oitfY slightly so in the other 


Fici RE 3 The diagram dlustraies thejuse of a targe condensing lens to render rays of UgMi 
parallel The apparatus on the table shows such a system about to be put into operatun 
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HOW THE PHOTOMETER IS USED 

Ficuis 4 The apparatus in the foreground is a photometer in use to measure the relative 
iiUensitf of the two lamps shown at either end Almost above the box in the picture is a 
iittgrom lAOwinf lie box and interior arrangement Figure 4a shows how the box is 
dispensed wUh and a greased paper used bhween the sources 


A PHOTOMETER OF VARIED USES 

Ficifnt 5 The instrument here shown in a vtry elaborate type of photometer called 

a ipeetro-photometer It can be used not only to measure reiative mtensUy of tiluminm^n 
but also to measure the relattve intensity of eath of the colors which go to make up ike 
light from any luo 'sources and so allow comparisons 


to keep the plate* at the correct angle with the iun 
aa It progresses from east to west However, an in 
genioua person can arrange an old clockwork to do 
this job for him Perhaps It is easier to use artifinal 
light, even though this necessitate* a large condens¬ 
ing lens to render the rays parallel in order that they 
may all strike the glass at the correct angle. When 
such rays are parallel, they should form a round 
■pot of light about the siie of the lens itself on a 
distant wall (Figure HI Obviously, a large lens 
is necessary, but it does not have to be an expensive 
one. LATge condensing lenses such as those used 
in projection lanterns nan be purchased cheaply 

If It u desired to adjust the intensities of the light 
more accurately, this can be done very easily Make 
a grease spot on a piece of while paper and reflect 
the Ilg^t of each b^m (the polani^ and the un- 
polansed) against opposite sides of the paper by 
means of mirrors held midway between them (Fig¬ 
ure 4a) If, when looking at it from the polariz^ 
side, the spot looks brighter than the rest of the 
paper, then the polanxeil light is the less intense 
If the spot looks darker, the reverse is the case. The 
adjustment can be made by adding more glass plates 
or, in the cose of artificial illumination, by adjusting 
distances from the source. 

Care must be taken to prevent light from reaching 
the paper from any other source in the neighbor 
hood Thu may be accompluhed by a screen, as 
shown in Figure 4a, or better still, by enclosing the 
paper in a box having mirrors inside to reflect a 
view of the paper, and holes at either side to allow 
the light to enter, as shown diagrammatically in 
Figure 4b. Such an arrangement u called a photom¬ 
eter 

With our apparatus arranged, we are ready to 
start the experiments of various sorts as best suits 
our osm fancy. 

If It 18 desired to test the germination of seeds, it 
Joes not matter particularly what kind of seeds are 
used. Such seeds os mustard, water-cress and sun¬ 
flower are very useful, however, os the pcrcenla^ 
of successful germination is rather high for all of 
these. For rough experiments, these can be placed 
In two dishes Ailed with soil of the same kind, or 
oven in the two halves of the same box and separated 
by • card m order to keep stroy light coming from 
one^ide from reaching the other Aa reflmlrd light 
is always more or Icm polansed, it u desirable to 
prevent it from reaching this box from any source 
Consequently, such a card should be black and 
rough so aa to give little reflection. 


If really careful work Is to be done, soil of any 
sort u not desirable, and should bo replaced by a 
nutnent solution A nutnent solution may be made 
as follows potassium dihydrogen phosphate, 
KHfPO,, 204 grams, calcium nitrate, Cft (NO^)„ 
411(0, 189 grams, magnesium sulphate (Epsom 
salts) MgS 04 .7H(0, 19 7 grams, sodium chloride 
(common salt) NaCl, 2 grams, ferric phosphate, 
FePO,, 2 grams, water, H,0, 10 liters « 

Any chemist can put up this solution for you, or 
you can prepare It yourself If you have no con- 


Supmtitioii-~or Sdence? 

SciiBca hui alwttji acofftd at dw **eld 
wivas* lak** gboat idantiiif aaada by dia 
moon’s phases. Recently, howover, a 
Britiah edentiat showed that the genniaa- 
tion of teeda and Aa fl o wering of plants 
are hastened by die action of iiolarnod 
light and that moonlight ia (pa^) that 
Umlofligbt 

Before we folly cndenland dieee mat- 
ten, more leseerdi it reqiiiied. Muchof 
it cen be done at boroa, by the amatenr 
aoentbL It leqp ir e a aonie seeds, a few 
mall pieces of plate gim, sono odier 
odds and ends, and fnedirfit. It rarades 
the btereatbig fields physics, chemistry, 
biology, botany and bactmriology. In fhm 
aoeompanying artida, Ptrefesidr Sheldon 
talk yon how to do the work. 

Perhape die old^Mhioned farmer who 
planted his crops %i the moon'* was 
about right But be did not ondersland 
why. It is the disoorery of this **why^ 
that Is the most mteresdng part of this or 
any othw piece of ree^wh. 


\cnicnt way of measuring grams and liters, jou 
can change to ounces and quartn by computing on 
the basis of 28 35 grams to the ounce and 1057 
quarts to the liter. 

Such a solution is now to be used for soaking 
cotton batting or Alter paper placed in a flat, shallow 
dish On this the seeds are placed The whole may 
bo covered with gloss m order to prevent outside 
moisture, dust, and so on, from entering The time 
required for germination can then In* uirefully 
noted, for the seeds are at all times visible. After 
germination has occurred, no difference in the rate 


of growth of the stem or Ipa\es will bo noted (ac¬ 
cording to PxjM nmeiils so far performed J If, how¬ 
ever, suih plants arc olloweil io reach the flowering 
stage, those in the pidarixed light should be favored 
m growth rate 

If one lakn into Lonsideraliun a large number of 
ex|ierimenls which have been earned out on plants 
at the Boyce Thompson Institute for Plant Research, 
It will be seen that different kinds of plants react in 
a viry different manner under the same artiAcial 
conditions of 11 luminal lun, atmosphere, pressure, and 
bo on h IS. therefore, obvious that one cannot at 
the present lime predict from experiments on one 
plant what might take place with another 

The most refcnt work of Miss Semmens has been 
carried out on the hydrolysis of starch grains Thu 
was done with great rare It neresHitatn the use of 
a microscope, sensuive thermocouples for intensity 
regulation and other expensive equipment Thus, 
it IS a bit be\ond the means of the average amateur 
In any cat^e, this research is already being well done 
while the actual work of a more practical nature on 
plants is at present more or less neglected 

Among the other effects apparently due to the 
partiall) poUnxed light coming to us from the 
moon, may be ineiilioned a recfnl investigation by 
H M Fox {Discovery, London), who has shown 
that the sea-unhin of the Red Sea increases in sm 
at the full erf (he moon, a period which coincides 
with Its reprodmlive activity 

The effeil of polarised light on the putrefaction 
of fish was first announced hy E. G Bryant, who 
found that pieces of Ash exposed to moonlight be¬ 
came putrid much more rapidly than similar pieces 
left in the dark More recently, C F Momson has 
experimented on the effet t of polarized light on the 
growth and luniinrscciK-e of luminescent luiiteria in 
Ash and has reported a marked increase under polar¬ 
ized light 

It will he seen from this article that the Aeld of 
biological research with polarized light, extending 
os It does from the act deration of the flowering of 
lH*aiilifu1 plant*! to tin putrefaction of firch, offers a 
wide Add indexed Further, the fad should not be 
overlooked that no explanation of the effei is which 
have l>een oliserv'ed have been gi\cn, and probably 
will not lie until a great deal more work has Iteen 
done. 

Lunatics were onginallv so called iierause they 
had supposedly been affeded by the moon Those 
who thought so may nut have been quite so crazy, 
after all. 
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ARAHI* D" IN a new word whirh bids fair 
to enter the language A dcBnilion of 
It ini|-du l>e *Wientifir hokum in support 
of which political pressure is brought 


* to bear ” 

Perhaps )uu have forgotten about Oarabed. Let 
us refresh your recollection at this time, for lU 
originator rei'enily has received a imrlial approval 
by Congreaa for a most astounding proposition. 

'^Garabed” is tlie name Gorabrd T. K. Giragoasian, 
an Armenian resident of BostoUi gives to his alleged 
“free energy generator** or illimitable source of 
power Eight years ago he succeeded in having 
Congress pass a im^surc agreeing to give him 
extraordinary privilegeH if he could prove his rlainis 

Hu claim is that he has devised raians to utilize 
energy without limit and at no cost exi'epi for the 
usual depreciation of machinery He says that with 
his device unsinkeble shi|)s will cross the ocean in 
thirty hours, airships wiU float in the air through 
the neutralisation of gravity, and every fanner will 
bum nitrates from the air with costless electniity. 

The war was on eight years ago and Congress 
passed his measure, for “fmrabecT* proniised to end 
the war promptly and forever. A commission of 
five scientists was appouited for a di monstration. 


As a result of that demonstration, the Scientific 
Amencan reported as follows* 

“And so, after all, it turns out to be nothing but 
our old friend the flywheel and its family of pulleys, 
that will oMhe-wisp of the perpetual motion crank 
We, ourselvea, had expected that investigation would 
disclose an ingenious bit of met haniHni, but it had 
not occurred to ns that *Garabed’ would prove to be 
one of the typical perpetual motion schemes of the 
well-known tyiie pursued by men who do not know 
the difference between power and force 

“The machine consisted of a heavy fl> wheel which 
could be set in motion by means of a system of 
pulleys. The flywheel was mounted in bearings in 
which friction was reduced to a minimum, and it was 
furiUslied with a form of cleiiric motor driven by 
a small storage battery The inventor claimed that 
the machine would start itself, but that it would take 
a very long lime to run the flywheel up to full speed, 
and so it was started by a strong man by means of 
the pulleys and belts After the machine was started, 
the battery was switched in and the machine would 
continue to rotate indefinitely 

“Apparently it took only one twentieth of a horM- 
power in the elerlnc motor to keep the machine 
running, and it look 10 horsepower to stop it, so 
that the inventor believed he was actually producing 
energy Evidently he wan not possessed of even on 
elementary knowledge of phvsu's, such as a boy 
acquires in high school, or he would hu\e realized 
the difference between force and pqwer It should 
be perfectly ap|»arcnt to him that the energy stored 
up on the flywheel wan that put into it by the man 
All that Mr Giwigossian did after running hia 
machine for a tune was to stop it suddenly and note 
how great a j>ower wus dcvelojied by expending in 
a few seconds the energy winch it hacl taken ininntea 
to store up " 

Now ogiiin foragossian is demanding o patent on 
this ndirulous device This time he asks more than 
be did liefore He wants not only a patent monopoly, 
but to be relieved of the ncirnsiiy of proving that he 
IS the first or original discoverer 

The natural question is, wh> does he not apply at 
the Patent Office’ Because he is afraid aonirhody 
will slinl his invention, he says, and that it will be 


the beginning of long and costly lawsuits. Upon 
that alleged reason the Scientific American on August 
.11, 1918, made the following comment: 

“Such an altitude should have been discouraged, 
but Congress by its unprecedented attentions, actually 
fostered these suspicions and cast a slur upon regular 
legal means of protecting inventors which are pro¬ 
vided by the Patent OQ^ Had Mr Giragossun 
applied for a patent in the usual way he would have 
b^n shown very promptly by the Patent Office the 
fallacy of his reasoning** 

We repeat that comment now, with this addition. 
For Congress to lend an ear to Giragossian*s fan¬ 
tastic scheme establishes a dangerous precedent. It 


At Lul! 

Througboal the later ymn of arclk 
•xploratioav it haa be e n tba dream of the 
explorer to fly to the North Pole, and also 
to wnloch the aecreta of that wast area 
which liea betuveen the Pole and the north¬ 
ern eoasta of Alaska and Siberia. The 
soeeeatfhl accomplishment of both of 
theoe haxardooa undertakings will render 
the year 1926 memorable forerer in the 
annah of arctic exploimtioii. To LicuL- 
Comnifadw R. £. Byrd, U. S. N., feU the 
honor of being the first man to reach the 
Pole by airidane, which he did in a con- 
tinuoiis flight of 1,200 miles in an aO- 
metal, mniti-engined monoplane, startiag 
from Spifadsergen end retunung to the 
same bate. 

To that veteran explorer Amondsen, 
assisted by Che American, EDawortli, and 
the Italian, NobOe, the dedgner of the 
ship, it was given to fly in an ItaUan-boilt 
semiHrigid from Spitxbergen to the Pole; 
onward to Point Barrow on the Alaskan 
Coast; and thence to TeDcr, near Nome, 
in a continaooB flight of 2,700 milea, last¬ 
ing 71 home, in the latter part of which 
he fought his way against fog, ice and 
blust er ing winds. This magnificent flight 
of 6i,820 miles from Rome, over the Pole 
to Alaska, has served, as nothing else 
could, to restore the waning prestige of 
die lighler-lfaan-air ship. 


opens the door to any charlaUn who seeks to ignore 
orderly process of government. Let Giragossian 
apply to the same bureau where real inventors apply 
and where politics will have no influence 

Employer, Employee, and the Pnhlle 

Thf outstanding lesson of the recent general 
strike in Great Britain was that a fight to the finish 
between capital and labor hurt the public more than 
It did the employer and the employee For every 
workman coin trued in the stnke, there were ten 
citizens whose daily life was disorganized and whose 
very existence was threatened. Thanks to a more 
enlightened policy on the part of our labor leaders 
us compared with those of Great Britain, such b cb- 
laniitv as a general strike can never fall on this 
(oiiiilry It had already been impressed upon our 
leaders thul a strike is not inerelv a question be- 
twcMMi capital and labor, but between capital, labor 
and the public. 

It IS the rei^gnition of the ri^ts of the public. 


in industrial quarrels that Involve the very neoesai- 
ties of life—coal, food and tnunportation--diat has 
brought about the passage of the Watson-Parker 
Bill, of which we do not hesitate to affirm that, in 
the history of industrial relations, it is conspicn- 
ously the most notable single advance in the settle¬ 
ment of disputes between employers and employees. 
Briefly stat^ the bill provides for eodi railroad 
or group of railroads. Boards of Adjustment, upon 
which are represented with equal power, both the 
management and the men. If the Local Adjust¬ 
ment Board is unable to settle disputed questions, 
the services of a prominent Mediaboa Bwrd, not 
connected with railroad interests, consisting of five 
comniissioneri appointed by the President of the 
United States, may be invoked This Board will 
seek to settle the dispute by the exercise of its good 
offices, or to bnng about an agreement to arbitrate. 
The decisiou of such arbitration will be final, it 
will be filed with the United Sutea District Court, 
and unless it were successfully Impeached, it would 
liecome a judgment of the court 

Should the above methods prove ineffectual, and 
should It he evident that, as a consequence, a sub- 
taiitial interruption to interstate commerce was 
threatened, the President of the United States would 
have the right to create a Board of Investigation 
to rejMirt within thirty days on the facts involved 
in the dispute. During the Board's investigation, 
and for thirty days after the filing of its report, no 
change can be made, except by agreement of the 
parties to the controversy, in the conditions out of 
which the dispute arose 

To Teach Ship Operation 

The operation of ships, using the term in its 
broadest sense, has grown to be one of the most 
difficult and most highly specialized activities of our 
modern world. To build or to buy a fleet of ships 
IS simply to stand at the threshold of a great prob¬ 
lem conluming endless ramifications. It t akes highly 
qualified men to design a ship and to run it, but 
the task of developing trade for a particular line of 
shipping at any given port, also calls for men of 
very special qualifications and with a broad and 
intelligent understanding of the local conditions. 

It was the failure to recognize these facU and act 
upon them, that made such a ghostly failure of the 
early years of the Shipping Board*s operation of our 
newly built fleet. I'bc story of that failure Is wnlten 
down in the fact that fifty million dollars had to 
be drawn from the United States Treasury, annually, 
to make good the deficit. 

The recognition of these cMinditiona has led the 
Massacbusells Institute of Technology to institute a 
new course which will prepare young men to enter 
the fields of shipping operation and management, 
and to engage in other maritime pursuits, llie first 
and second years differ but little from the regular 
course in naval architecture and engineering. In 
the third and fourth years however, business studies 
in economics are introduced, and these include 
accounting, banking, corporation organizations, sU- 
tistics, industrial relations, et cetera Since the 
handling of ships cargoes is one of the largest ex¬ 
penses of operation and fixes the time spent in port, 
a study will be made of terminal facilities, methods 
of handling and stowing cargoes, railroad facilities 
end other factors involving a quick tum-aroimd of 
the ship Most heartily does the Scientific Amen 
can recommend this course to those young men who 
wish to enter tl^ shipping business. 
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Is the Earth’s Diameter Changing? 

By Henry Norru Russell, Ph.D. 

ProfcMor of Aotnnomy at Prittoetim UDivonlty RoMtioh AMOoUle of the Ml WOhmi Oboervotory of Uie Comcffie Irwtltudoa 


n iHE April meetingi of the vtrioui tcien- 
dfio socwtioi brou^t out « few paperi 
of decided astronomical interest. Ftob- 
obly tbe moat important was the further 
* account bjr Professor D. C Miller of 
the continuation of his work with the inlerfaromeler 
As, however, our readers may hope before long to 
have this vrork described by the observer himself, 
little need be said here, eicept a word of admiration 
for Professor Miller’s spirit of scientific impartiality. 
After years of most laborious and careful work, 
all that asserts with assurance is that some real 
influence of some sort produces the effects which he 
observes. Sonie of the features of these phenomena 
look very much like the effects of **motion through 
the other**-H>then do not, and tbe real nature of the 
influences which are at work must be left for further 
invesdgstion to determine—-when, if and ss it can 
With this conclusion the writer of ihese lines is in 
hearty agreement 

Among other matters of astronomical interest was 
Professor Slcbbins’ work on Alpha Coronae. Thu 
conspicuous star was found by him some yean ago 
to be an eclipaing variable. Its period—known in 
advance through spectroscopic observations—is 17 
days, 8 boun and 31 minutes. The eclipses are 
small—the loss of light being less than twenty per 
cent—and, if one u obaervoble, the next two will 
happen in the daytime, and the observer hu to wait 
52 days for another chance—probably to have bad 
weather. It b not surpruing, therefore, that years 
Iiave elapsed before a luflBcient number of observa¬ 
tions of the eclipse could be secured to provide a 
ligjit-curve of high accuracy. Now that thu has 
beta done, the system turns out to be an interesting 
one 

The McNinb Motion Appears Erratic 

The companion b much smaller than the principal 
star, and passes squarely across its disk, lliis affords 
on unusually good chance to find out whether this 
brighter star, like the sun, appears brighter in the 
middle of us disk than at the edge—for m such a 
case the lose of light will be greater when the obscur¬ 
ing body is in front of the bright, central region than 
when It IS near the edge. This actually happens, so 
that it IS clear that star is like the sun in this 
respect 

Alpha Coronae, however, b a much hotter star 
than the son, and gives off about sixty times as much 
light If the companion was as bnght as the sun, 
the lots of its light, when it was eclipsed in lU turn, 
thou^ a muiute fraction of the whole, would be 
detectable by Stebbins’ accurate measures. No Mich 
secondary minimum appears—so that the companion 
must be fsinter than the sun. It is smaller and less 
massive, hut according to Stebbins’ calculations, it 
IB denser. All the facts indicate that this companion 
is a faint dwarf star—probably red, like most of the 
other dwarfs. Many such stars are knovm, but none 
has previously been detected as a close companion 
of a bright star—^for obvious reasons. 

Another communication of great interest, from 
Professor £. W. Brown, dealt with the strange and, 
so far, inexplicable irr^larities in the mobon of 
the moon. 

Il haa long been known that the observed position 
of the moon did not agree perfectly with the predic- 
lions of theory: but it was not until Professor Brown 
completed his twenty years of theoretical work, and 
ten years more of numerical calculabons, that it 
became certain that, in these excessively intricate 


computations, nothing had been omitted, and no 
errors made. 

There u no doubt that, after full allowance has 
been made for the gravitational attraction of all 
known bodies, the moon's motion does not agree 
exactly with theory. Sometinics she is five, or even 
ten miles- ahead in her orbit, and in other years as 
far behind. For years together slic will Iw ahead, 
then she will start, apparently rather suddenly, to 
lag and, after a deca^ or two, may have got a 
little behind the place calculated fur an ideal moon, 
moving in accordance with gravitational theory. 

What does this mean? Are unknown forces acting 
on tbe moon to pull her ahead or backward? Or is 
there some other cause for her strange behavior^ 
Hie first hint of an answer is found in the fact that 
it II not the moon alone whtih behaves in this 
fashion The sun, too, and Mercury, Venus and 
Mars, as vrell, all show similar irregularities, and 
—which II very signiflcant—they all tend to get 
ahead of their calculated positions, or to fall behind 
them, at the some tune, and the bodies which move 
fastest in the heavens show tbe greatest discordance 
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IS THE MOON ERRATIC^ 
ytns/riu lhat it §$ the rartli wAirA u erratic 

This suggests that the celestial nintjons may, after 
all, he perfectly regular, and that the trouble u with 
our measurement of tune. If our clocks are slow, 
the sun and moon will seem to us to run fast and 
will get ahead of our reckoning, because our reckon¬ 
ing has fallen behind. But our clocks are con¬ 
tinually being set right by comparison with the stars 
—that IB, with their apparent motions across the 
sky, which arise from the rotation of the earth 
Hence, if our reckoning nina slow, the earth ilsrif 
must be slowing up, if it gets ahead, the earth must 
be tummg faster. 

The total change which is demanded is not very 
great, amounting to the earth's nmnuig twenty or 
thirty seconds fast or slow, compared with an id^Ily 
perfect clock, in an interval of several decadea and 
therefore involving a change in the length of a single 
day of only one or two thousandths of a second. 

But even this small change is hard to explain. We 
cannot account for it by any fririional action, for 
In this case the effect would be cumulative through¬ 
out the ages To be sure, the anneiil iWnrds of 
eclipses indicate that a slight retardation has actu¬ 
ally happened, but this action is very slow, amount¬ 
ing to only a thousandth of a second per century in 
the length of the day, while the flurtualiorm which 


ore now under discuiiion produce equally great or 
greater changes in a much shorter tune. What is 
more, they someUmes slow up and sometiiiies speed 
up the rotation—and fnclion could never do tbe 
latter 

Professor Brown suggests, os a more reasonable 
hypothesis, that the diameter of the earth may be 
very slightly variable If our planet should shrink. 
It would have to rotate faster in order to keep the 
momentum of rotation constant, os it must needs be, 
111 llw absence of external disturbances, if the earth 
should swell up, it would rotate more slowly. One 
percent change in diameter involves two percent 
change in the rate of rotation. To lengthen the day 
by a thousandth of a second, or about one part in 
86 millions, the earth’s diameter would have to 
mcrease by one part in 172 millions, or by Uttb 
less than threo inclice. Gianges a few times greater 
than this, with a total range of a foot or so, would 
account for all of the observed fluctuationa. 

The Earth SweOa and Shiinki 

In view of the geological evidence that whole 
mountain masses have been upheaved thouMndi of 
feet St many different epochs of the earth’s history, 
these much smaller changes do not appear impos¬ 
sible We do not know what would cause ikm, 
but wc do not know what forces build mountains, 
either If the hypothetical changes are deep-sealed 
and affect Ihe main core of the earth, it would 
probably be very liard to detect them by any other 
way than their effect in the rotation, for the result 
ing changes in sea level would be very small, and 
quite ]m|)en.Tptible if the expansion or contraction 
were uniform. If, on tlie contrary, the swelling and 
shrinking were confined to a superficial crust of a 
depth pirhaps of fifty or a hundred miles, leaving 
the deeper mass unaffected, the necessary changes 
in duimeter would be greater and would be measured 
in feel rather than inches. If changes were of difi'er- 
ent amounts in different contlnent^ the changes in 
Ma level would probably be sure of detection, but 
there IS, of course, no reason to suppose that such 
changes, if they happened, would needs be both 
superficial and lariable from place to place. 

Why such changes should occur at all we have no 
idea, but it is of interest to note that, for a mass 
having the raliier low ihrmtal expansion of iron, a 
rise in temperature by only 1/1000 of a degree 
(Centigrade) would bring about an expansion of 
one part in 80 millions, which is of the order of 
magnitude which we arc here considering Whether 
the inaiorial of the earth’s interior, whuh is under 
enormous premure, would expand as much for a 
similar nse in temperature ra uncertain, but there 
appears to be little doubt that a general change in 
the internal temperature of the earth by a small 
fraction of a degree could produce the required 
clunge in sue. Tbe beat necessary to produce even 
this small rise m temperature could not get into the 
earth’s interior from without, nor eMajie to tbe 
surfatf, except with extreme slowness, but chemical 
or molecular (hanges in the inateruil might easilv 
liberate or absorb such amounts of heat, or indeed 
much more 

There seems, therefore, no reason to doubt the 
pomlbility of such changes in the size of the earth 
as Professor Drown Huggests. The supposition that 
ihev Bctiially happen accounts in so simple a wav 
for the pcrplixing “flurtualions” in the motions of 
the heavenly bodies lhat H appsurs to have a great 
deal in its favor 
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Natural History for Tourists 

No Matter Where You Go You Will Find a Wealth of Subjects for an Interesting 

Study of living Nature 

By T. D A. Cockerell 

Naturalist, and Professor of Zoology at the Unlvetslly of Colorado 


AMY jokn are made at the expense of 
the American tourist Thus, it was 
alleged that an American with his two 
daughters railed on Rudyurd Kipling, 
and on bring shown into hia study said, 
“Arc you Mr Rudyurd Kipling’^” The author re¬ 
plied, “I am” Whereupon the father said, “Girls, 
thu IB Mr Rudyard Kipling,” Then they all 
marched out 

They had “done” Kipliiig and were ready for 
something else. 

Thin does not prrtind to )>e a true story, but it is 
supposed to be highly tharai lerislic The American 
IS understood to be colleriing impressions of per¬ 
sons, events and objei is, and Ins sui^s** seems to 
depend on the number he tan obtain in the limited 
time at his di^iposal Tlius the glnlH* trotli r is sub 
ject to Tidii ule, as an entirely superfu ial |>4 rson who 
sees everything and understands nothing, and at the 
end of his journey, is hardly more edmatrd than 
when he started No doubt, the rrituisnis are often 
deserved, but jierliups they are based on a partially 
mistaken point of view. 

Perhaps we should pul llie emphasis not so much 
OD the rapidity and extent of travel as on the stale 
of mind of the t^n^ple^ People spend a lifetime in 
a locality, and yet overlook moM of the objects of 
beauty and interest it afTords On the other hand, 
to one whow mind is richly stored with knowledge, 
the first ten minutes before Rome or the Nile, or the 
shores of England, give an impression whuHi is some¬ 
thing to remember during the rest of life It is niuih 
better, of course, to take more lime, but with ade¬ 


quate preparation even the briefest stay may be 
made worth while 

To those fond of natural history, the bnefest op¬ 
portunities may give results of scientific value. 1 
<an remember many such in my own experience 
Thus in when lra\ehtig from Vera Cruz to the 
Cily of Mexico, the train slopped at a town called 
Solcdad. Ilaslemiig across the platform, I examined 
a row of trees growing on the other side, and dis¬ 
covered the Male insect Chrysomphidus scutiformu, 
then new to sciemc It is now a well known species 
of economic importance In 192.), while going up 
the eastern coast of Siberia, 1 hud a few moments 
while passengers were landed and Ukim on at Valen¬ 
tine Ray The result was the finding of a new kind 
of snail, which was named Hygromia amaloru —in 
faiM iful allusion to the name of the locality In 
1021 , as we passed the small Cenouras Inland off 
Porto Santo in the Madeira group, 1 wondered what 
might be found upon it It wos getting late, and 1 
was feeling rather seasick, but in a few minutes, 1 
had specimens of a previously unknown snail, later 
named Ochthrphila cenaureruit, 

Adda Interoal to Oiie*a Traveb 

To the tounst with scientific tastes, pleasure and 
success need not imply discovery. The old things 
are iifw to us, and no less wonderful because they 
have been observed liefore Yet, it » a worthy am¬ 
bition to wish to add something to scientific knowl¬ 
edge, or contribute an ob)e<t of value to some great 
museum. It cannot be expected that the majority 
of tourists will become aeriously interested in na¬ 


ture, but we venture to believe that many are capable 
of It, and if they do not develop their latent powers 
in this direction, they are losing a great deal of 
pleasure. 

Suppose that the reader, shortly about to travel 
abroad, wishes to understand something of the nat¬ 
ural history of the countries 1 q be visited. He should 
take a reasonable amount of lime in preparation. 
Securing a good map, he detenninrs the course of 
hiB journey, and where he will probably stop He 
reads certain books, readily obtainable at the public 
library Having thus a background for his imagina* 
tion, he looks up the histones of previous invesUga- 
tions and investigators, so far as circumsUnoes 
pefmit He soon finds that most localities or coun¬ 
tries are claiwic ground to the naturalist, on account 
of the brilliant work of certain men. If he goes to 
the Hawaiian Islands, he hears of Perkins and Black¬ 
burn, if to the Madeiros, of Lowe and Wollaston. 
Parts of South Amcnca are still connected with the 
observations of Darwin; while the footprints of 
Wallace imiy be discovered, metaphorically speak¬ 
ing, in many islands of the Malay Archipelago 

This historical aspect should not be overlooked, 
for It adds human interest and quickens the desire 
to do something, no matter how small, worthy of 
remembrance The intending traveler, now ^oe. 
oughly interested, and keen to be away, has still 
some things to do. He goes to a Urge museum and 
looks up tome of the animaU belonging to the ooan- 
tries on his route. He may have a chance to see 
some of them alive in a loological garden. Wallace, 
before going to the MaUy A^pelago, made him- 
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•elf ftnuhiT wyth tfae birds and butterflies of that 
regloiit M far a* they wens represented in tbe British 
MueeuBb He told me that in this way be was en 
abled ^ recognise many at sight and to know when 
be had ducowred a striking novelty 

It BOW beopmes necessary to prepare some notes, 
wkub may be'wnttmi in a little bo^ small enough 
to go in the pocket Sketches may be added to make 
Uonge dearer 1 always carry st^ a book and thus 
am able to recognise at once many of the things I 
see During the long periods of enforced idleness 
on ships or trams one may take oat the book and 
partly memorise ita contents 

Poeelblhtiee of DIecovery 
One thug the traveler must learn la that he cannot 
do everything at once It is no more possible to lake 
note of all the animats and plants in a country than 
of all the people Some form of selection la inevi 
table Wallace chose to emphasise birds and butter 
flies, man) will like to follow him m this Otheri 
may prefer snails, or spiders, or beetles, or lisards 
and nearly every one will want to know soroetbrng 
about flowers. The marine life is full of delights 
and we mey choose to follow Dr D S Jordan and 
think principalfy of finhes Vanoiia considerationb 
mfloence us Thus, certain places are particularly 
ndi in ferns, as Jamaica and Japan, Central Amenca 
and Brasil are famous for their orchids, the Ha 
waiian Islands are the paradise of the conchologist 
If we are particularly keen about discovery, we 
go u for something a little out of the ordinary 
Thua, in southern Peru lost summer, I found many 
new wild bees but had I collected butterflies 1 
should have found nothing undescribed 

Then again, there it the problem of securing and 
preserving matenals Shells are easily parked away 
10 small ^zes, such as pill boxes Scale iniecti can 
be put in envelopes Beetles are easily collected in 
alcohol Buttei flies are harder to manage espeoaUy 
when there are destructive ants which get into col 
lections Birds have to be shot and skinned Mam 
mals are even more elusive (hough nocturnal species 
may be trapped The practised naturalist leama 
how to handle whatever he is after but the amateur 
may be forgiven if since he must choose he tends 
to do the easier thing Also hr often has to consider 
expense and bulk and the cost of preservatives enter 
into hia calculations Finally he is likely to favor 
objects of beauty 

Perhaps shells form the most satisfactory collcc 
tioos, having all these considerations in mind They 
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also have the advantage of existing nearly all over 
the world in extraordinary variety I and sheila arc 
usually of greater interest than those of the sea 
or fresh waters, because more loialircd and often 
with more beauty of lolor and form If they are 
collected alive the animala may be killed in boiling 
water and removed with a pin In some cases how 
ever it u desirable to preserve the soft parts or 
carry home living examples, in order that the anat 
omy may be atudied Thus on a small island of 
the Macleira group I found the curnus turreted 
snail Ochthephila turricula which exists nowhere 
else in the world I took some living specimens to 
England and they were the basis of a very inipc rtont 
anatomical paper by Hugh Watson, of Cambridge 
It seems to me that one is perfectly juMihed in ob 
serving and forming a collecti m on purely aesthetic 
grounds Wallace one of the greatest uf naturalists 
said that he was greatly influent cd bv love of beauty 
of form and color Indeed, the love of beauty is one 


of the greatest sources of happiness to ourselves and 
others Another motive is to preserve objects which 
will recall various occasions and if they cost eff'ort 
01 even involved some hardship or danger, they are 
all the more precious liopines of (he chase" need 
not be large and c umlirrsoint. and thus out of tbe 
question for the average person 

1 here are h iwevc r other and more scientiflo 
atipecls which need n t be di^laincrd nor are they 
BO technical as to be difficult of comprehension 
Ihus any one may cbwrvc tbe life of the desert, 
how It iH wjnclerfully adapted for survival under 
extremely and concLlions If he is so fortunate aa 
iv viMt deserts in two continents his intellectual en 
j yment may be keen Thus he has perhaps seen 
the many cacti in S uth Amenca In Africa, he sees 
wliat 1 k like cacti but clo&er inspection shows that 
ihey are ci I is like spurges or euphorbias Thus, 
the less n is leainrd that under similar conditiona, 
similar adaj titi ms an^ in difl'erent groups 

Alda Undenumding of Past EvodU 

In the moi«*t trojnal forest nature plays hide 
and seek and the traveler finds endless amusement 
III lo king for that whi h is concealed by color or 
maikings In s me places he may observe tbe 
phenomenon called mimicry in which certain but 
lerflies cloM'ly rettemble others which are said to be 
distasteful 1 1 potential enemies or it may be moths 
whi h I ok just like stinging wasjB At other times 
the hal its f animals are full of inleiTst whether 
birds ants or what vou please Then there is tbe 
ever present problem of geographical distnbution, 
dependint on present conditions and past events 
How interesting to find the peacock butterfly of Lng 
land on the coast of eastern Siberia or the small 
copper butterfly in the Madi ira Islands and m Japan 
So we come lo understand the vastness and unity of 
the Palaearctic Region stret hing across Europe and 
Asia from the Atlantic to the Pacific 

Wr need natural history guide books At first, 
they would have to be subsidised but eventually 
they might well pay their way Such things do exist 
in Europe ai d may often be purchased for a trifle 
III the bofkstalls at the gnat railway stntions But 
the field has onlv been partially covered at best 
Adequate guides covering the aspects of the subject 
already mentioned could not be prepared without 
a g > d deil of labor and expense and there are not 
toi mdi y con |>etenl authors Yet the thing la pos 
ml I an I it should be done Ihe qucbtion that now 
rests with you is When shall we begin’ 



HOW TO PRESERVE SHELLS FOH FUTURE REFERENCE 
Thsit ar« enailt from lEs tdand of Porto Soa/e msaaletf imboiod and placed in a glou front lax to be hang on a aaU 
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CuHULUf Mm Reach a Heiakt or lOjOOO Fm. 


Am UmutH or Aik Haa Cauuu Tuik FoutAnoN 


How High Up? 

Far Above the Clouds and Extending Out Towards Empty Space There Are Many Interesting 
but Incompletely Understood Phenomena. Can Science Explore These Lofty Regions? 

By Noel Deisch 



ILTHOUCH meteorological science is 
ready with an abundance of good data 
bearing on ibe phenomena of the at¬ 
mosphere, It u anything but forward 
in assigning a definite upper limit to 
this great ocean that surges above us Ttere appears 
to be a rather abrupt thinning out at a level of about 
50 miles, but reliable evidence points to the exis¬ 
tence of an exceedingly tenuous mantle of gas reach 
ing far out beyond this, until finally it appears to 
merge imperceptibly into the void of interplanetary 
spaceL 

If one could climb to the summit of Mt. Everest 
be might look doivn, at'the comparatively low ele¬ 
vation of 29/X)0 feet, or about five miles and a half, 
on practically all of the clouds In fact the cumulus 
clouda, most familiar of all types, would He well 
over four miles below him, for they usually float 
at an altitude of only about 4,500 to ^000 feet above 
the earth’s surface. 


Atmosphere Far Beyond Zone of TwUigfat 

Ihs nimbus or storm clouds, which are often s 
developtnoit of the cumulus, may at times rise to a 
height of 10,000 feet, with the base still resting at 
a level of ^^500 feet Stratus clouds may occur at 
a beii^ of anywhere from lOjOOO to 23,000 feet, 
whetw the most elevated of all clouds, the fleecy 
dimi, are ntueted at an altitude of about 30/X)0 
fiot, or oocaoionally as hi^ as 36,000 feet. 

Clottds in the tropics occur uniformly at a greater 
hAffiiX than la the temperate tone, and hm the 
cirrus may at rimes be seen at a hei|^t of about 
SOjOOO feet, or over nine miles. 

Iheie is another rare form of cloud which looks 


a good deal like a cirro-stratus, but is not to be 
classed with the ordmary water vapor clouds at all, 
m fact It IB regarded as consisting of a suspension 
of very fine particles of dust which have bc^ pro¬ 
jected to a great height during the course of a vio 
lent volcanic outburst. This is the nortilui'ent cloud 
Three clouds exist at very much greater altitudcM 
than any of the ordinary water vapor clouds, and 
duo to this fact they have the peculiarity of being 



DR. ROBERT H GODDARD 
who Aai made aalaable ressarcAei m the upper air 


liitniiious in the dusk long after the sun has set, a 
characteristic that has given them their name. 

Such clouds, produced by the explosive eruption 
of Krakaloa in 1883, were found on measurement 
to lie at the surprising height of from 43 to 51 milea. 
Thu IS the rec ord for phenomena seen in the atmos¬ 
phere by tlir light of the sun llie limit of the sone 
of twilight, beyond which the stars are visible, 
even in daylight, is also located just about at thu 
level 

The meteors and the aurora, however, give spec¬ 
tacular evidence that the atmosphere exiaU far be¬ 
yond the zone of twilight Their height has been 
calculated with very good accuracy, the data for the 
trigonometrical computations being secured by a 
pair of observers working at stations situated at m 
good distance from each other—say from 10 to 50 
miles or more Meteors are generally observed vis¬ 
ually, their tracks being plotted on a star-map, but 
in the case of the aurora, photographic methods are 
given preference over naked-eye oburvatlona. 

A Streamer 375 Milea Up 

It has been asc-ertaiued in this manner that the 
very rapid meteors usually flash a light at a height 
of from 75 to 85 miles and become extinct at a height 
of from 45 to 55 miles Hie slower meteors become 
incandescf nt at a height of from 55 to 65 nuire and 
descend to within 50 to 25 miles of the earth’s sur¬ 
face, and on rare occasions a large one may fall 
right on through to solid earth. 

Meteors are not often seen at heighu above 80 
miles, and quite rarely above 100 miles, although 
apparently reliable observations have on a very few 
occasions indicated considerobl y greater heights. 
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Very siiuill meteors, visible only in telescopes, occur 
at heights computed to be from 1,000 to 4>000 
miles above the earth, but these results are based 
on scientific Inference rather than on unassailable 
data. 

It is interesting to nolc that the luminous trails 
occasionally produced by meteors occur only in the 
stratum lying between about 50 and 60 miles of 
height, the average being about 54 miles, even though 
the meteor by which the train was produced may 
have been iniandescont on cither or both sides of 
this stratum. 

Careful mcitsuremcnts of the height of the aurora 
show that the greater number of these octur at an 
elevation of between 53 and 200 miles, there being 
maxima at 02 and 66 miles 

Hie arched form of aurora m-casionally reaches 
up as high as 300 miles into the air In one rase the 
Norwegian observer Slormer, who has recently ob¬ 
tained some very accurate results, photographed one 
such atreamer situated at a height of 375 nules. This 
represenka the record height for any phenomenon 
which can properly be conceived as occurring in the 
earth's atmosphere. 

Mm Hm Exceeded 28,400 FeH 

Hie meteors and the anrora are the only witnesses 
which give testimony concerning the constitution of 
the higher regions of the atmosphere Hie deeper 
layers of the atmosphere, on the other hand, are sub¬ 
ject to direct study* cither by direct visual ob- 
tervadon or through the intermediary of instruments. 
Some permanent weather observatones are located 
at very high elevations on mountains, such as the 
obaervatory on £1 Misti, Peru, at a height of about 
three and oile-half mila Observations have also 
been made by special expeditions to high altitudes 

Hie best that has ever been done by mountain 
climbers exceeds 28,400 feet, that being the eleva 
tion at whidb George H Leigh-Mallory and Andrew 
Irvine, of the Brituh expedition into the Himalayas, 
were last seen, still climbing towards the summit of 
Mu Everest, on June 8, 1924. 

Balloons, which have the advantage of making 
hut little active demand on the physical capacity of 
the observer, were formerly very extensively used 
in the investigation of the atmosphere Coxwell and 
Glaisher as early os 1862 reached on observed height 
of 29,000 feet, and rose beyond this to an estimated 
height of 37,000 feet, hut the credit of having 
readied the greatest reliably obBer\ed height in a 



ROCKET FOR TESTS IN VACUO 
One oj Dt Go^^ard*« rx^rimeaiai desucj 


balloon ia commonly accorded to the German mcle- 
orologists Berson and Siiring, who on July 31, 1901, 
reached an altitude of 3.5,4M feet 
To the aeroplane, however, must be accorded the 
distinction of having lifted a human being to the 
highest point above the earth that he has os yet 
been able to attain, the record of 39,586 feet having 
been set by the French aviator Call iso in October^ 
1924. The diflksullies of ascent at these altitudes, 
both as respects the machine and the pilot, are 
enormous. Much below this level the atmosphere 
IS inadequate of itself for the support of life, and 
recourse must be had to oxygen for breathing. 

Indeed, calculation shows that the present world's 
record lies very near the limit of attainable height 
even when pure oxygen is used, and it appears that 
if much greater hrigbls are to be achieved measures 
will have to be taken to enclose the aviator in some 
kind of pressure-suit, or in a hermetic chamber, 
whiih will allow the pressure of the contained gas 
to be held at a higher value than that whuh prevails 
ID the surrounding medium 
So far as the mere purposes of meteorology are 
coocemed, wholly satisfactory results can be had 
bv sending instruments aloft unattended by on ob- 
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fiteDt for fUa jMTpoM* the rodovd oMwIt Jw% 
22;960 foot, atUMM ia arldW taoHit fiNMi 
Waadier Obaerratory \n 1906. ^ 

Sounding ballobna made of vary dtln aha* tiAte 
of the best quality and so oongthiotnd as to 
the inatniments which they carry theuiinli/Bi ln|t^ 
vela of ligbtnese—at the hi^dieat pobtt of their4aivi^ 
so that they may settle to the ear& in a parachule^ 
have also been much uaed for thb pnrposa, S«h 
a balloon liberated by the Gannan maleoroloficd 
aarviea reached the surpriaing height of neavfy 22 
miles, ^niot balloons* which do not carry any a|i- 
paratui but are used merely to determine the dba^ 
tlon of air carreota, have been followed wldi the 
theodolite aa high as 24 miles. 

Projectiles haVa gone yet hig^, and th^ fllA 
represents inan*a moat an^lHoas addevameht in am 
effort to escape the bonds that bind him to the earth. 
It has been computed by artillerists that tte shell 
of the “Bertha** that bombarded Paris nie to a 
height of 24 miles at the apex of its trajectory, end 
of coarse it would have gone very much higher had 
the gun been aimed vertically. 

Can We Ranch Highor LevebT 

No attempt has been made to date, however, to 
uuliie the ascent of shells for tbe purposes of mete¬ 
orological research, altbou^ such suggestions have 
been advanced. 

Hie fact that a modem high-velocity gun could 
throw a shell well above the tone of twilight into 
a region about which there is a great deal of oden- 
tihc curiosity, makes these tuggesUons very in¬ 
teresting 

Dr Goddard, as is quite well known, has thought 
to apply tbe rocket m this work, and has done a 
great amount of scienufic research in an effort to 
put the project on a sound physical basis, the results 
being of a thararter to give great hope of this device 
being developed to a point where it will allow of 
instruments—gos-collecting apparatus, and the like 
—being sent to the very high^ levels of the atmos¬ 
phere, and indeed even into the empty region beyond. 

Hie development of some method of this kind la 
of the first importance for tbe investigation of tbe 
vast region that lies beyond the highest osoMts of 
sounding-balloons, a region concerning whose com- 
pouUon, temperature, electrical aUte, and so on, 
at various heights there is very little accurate knowl¬ 
edge and a vast amount of contradictory conjecture. 



SOUNDING BALLOON AURORA BOREALIS 

TAtj trp€ of haUoon U used for dtUnmiuna atr speed condisiom TAit pAmomeoM occurs ut AsigAts mugiiig from 55 Is 375 aigsi 
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Miniature Amusement 

1b dw larger oontmranoes detigned for ihnlla and amusement the speed 
b so great that the diildren have to be tied m and there » anxiety until the 
litdft ones are restored to their parents Many of the so called ndet are 
now made in nuniature so that me child ■ joy need not be mixed wHh fear 
In the npper left hand lUostralion we show um well known whip car with 
a small emtum of the aame beside it At the upper nght a whole installation 


Devices for the Tmy Tots 

of the wh p laid out for rhildrrn is show Feir s wheels do oi prese t 
nucfa danger but wire screened ars (as ho n in he center illu rat on 
at least lot k safer than an earl er m d 1 «hown to 1 e left of il s At the 
lower left s shown a mediu n s xe 1 n rry go rou d In the ns ure roller 
coaster show at the lower r ght ih hunpsa 1 I un pa are gentle D re ly 
above thia a nerry go round for very small jalrona is shown 
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Dr. Puncr. Nam Psychic Invbticatoii, in Hu Snmv 


Before him are four of the five printed **Patienee Worth** booke, also IS volumeB of typed reeordx 


The loo»e sheeti are the results of fus per§onal studies while in St Louis 


The Riddle of Patience Worth 

Here Are Presented the Records, to Date, of an Investigation Conducted in a Scientific Manner 


by a 


|N August, 1912, Mm Emily Hutchings 
and Mrs Pr«T& Lenoro Curran of St 
Louu began to dabble with the ouija 
board, the latter, at least, in no spirit 
of seriousness or belief, ^mmonplaoe 
•tuff resulted, in part banal “messages" claiming to 
be from dead relatives and friends. It was not 
deemed worth while to make any record Bat at 
two consoLuUve sittings material of a markedly 
literary character was received and at the next, July 
8,191^ came thu. 

“Many moons ago I lived Again I oome^ 
Patience Worth my name [Interruption by 
surprised sitters,'] “Wait, 1 would speak with 
ihee If thou shall ln*e, then so shall 1 I make 
my bread by thy hearth Good friends, let us 
be meme. The time for work is past Let 
the t^by drowse and blink her wisdom to the 
fire log " 

A few wnieiu^ followed this quaint and striking 
paragraph, and some one ventured a joke at the 
expense of the purported oommunicator, who n-. 
torted 

“Wilt thou hut stay thy tung [archaic welling 
characteristic of a pari of Patience Worth’s 
uulput]! On rock ribbed walls beat vrisdom’a 
waves. Why speak for me? My tung was 
loosed when thine was )ct to be.^ 

Tlius emerged from somewberu the genius of 
“PaUencr Wor4,” full-orbed, like Aphrodile from 
the sea Siuoe then a stream of poetry, fiction and 
table talk has been pouring forth, embodying extra¬ 
ordinary mastery and vanety of bterary expression, 
spirituality, wu^m, knowledge and wit Never 


Serious-minded Seeker After the 

By Walter Frankbn Pnnee, Ph.D, 

Kesearoh Ofiicer, Boston Society for Psychic Reieirch 

inferior, often the literature rises to a Very hi^ 
level of beauty. There is a facility in the employ¬ 
ment of brilliant metaphor which seems to me 
hardly surpassed. 

At first, all was spelled out on the ouija board. 
Then the letters began to come in the mind of Mrs. 
Curran (who proved to be the psychic in the case), 
and the pointer simply swept around the board as 
a vestigial automatism. Then the board was dis¬ 
carded and the psychic spelled so rapidly, witli no 
pauses between the words, that only an experienced 
recorder could follow the delivery. At last come 
the stage of receiving by words, uttered at a speed 
limited only by the capability of the scribe, who, 
for the sake of accuracy, can use shorthand only 
in part, because of the peculiarities of the diction 
Mrs Curran is quite conscious at the time, and can 
at any moment break off to converse or answer the 
telephone, resuming where the dictation stopped. 

**PaUeiice^ Shows Unaranl Versatility 
A novel of the time of Christ, ^A Sorry Tale,** 
of 325,000 words, was composed, spelled out letter 
by letter, before witnesses. It was published by 
Henry Holt and Company, and has been pronounced 
one of the finest attempts to portray that period. 
An idyll called “Telka" and laid in the Seventeenth 
Century, to be published soon is, in the judgment of 
some literary experts who have read it, a master¬ 
piece. When 1 had gone about two-thirds of the 
way through It 1 felt sure that it had reached a cli¬ 
max from which it must fall off disappointingly; but 
the last fifteen pages or so proved to be of such 


Truth 


poignant beauty that I walked the floor repeatedly 
before 1 could command myself suficiently to go on 
—a rare experience. 

“Telka” is said to contain the largest percentage 
of words of Anglo-Saxon ongin in any known book 
since Wyclifs Bible. “Hope Troeblood,” also is¬ 
sued by Holt, IS a story in modem English laid in 
mid Victorian England. Some Bntlsh reviewers 
disparaged it and some hi^ly lauded it; but only 
one (who may have heard a rumor about “Patience 
Worth”) suggested that it might not have been 
written by an Englishwoman. One of the hardest 
literary feats u to get the proper local color and 
stamp of local language. Yet not a British critic 
found flaws in respect to these—and Mrk Curran 
had never been outside the Mississippi valley. Three 
other books of poetry and prose have been printed. 
There is little doubt that had it not been for the 
ouija board “fly in the amber,” the Patience Worth 
literature would have won a wider recognition than 
It yet has done But it undoubtedly appeals more to 
hi^ly intelligent and fastidious i^ds than to the 
masses thst eagerly read and speedily forgot the 
clever jingles o£ Will Carleton and ^la Wheeler 
Wilcox. 

One of the oatonliblng features of the case Is duit 
on auditor may select a subject for a poem and, im> 
matter how unnsaal the subject is, within a few sao- 
onds the poem begins. It proceeds with all the 
usual rapidity, pauses bejng made only to allow ^ 
recorder to catch up, with never a corracUon. I wgs 
preunt at a meeting of the Artist’s Gnild of 8 l 
L oub where more than twenty short poem wm 
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AoUted on Mibjeott gifon at tbe moment. The poetry 
ii eomodmei In but unially k in zhythmio 

fvob vme of iamhfc meter, I can present but a few 
Ifftofer bit# so compoiedL Let it be nnderstood that 
the ^Aivery, in every case, began almost instantly 
after the subject was given. 

DiseoftragMuent 

adiDowledge defeat? 

When God hath flung the sun 
From Hu open han^ 

Lifted the curtain of the day, 

And said: ‘Behold, my dul^ behold?*** 

AFMd of DaffodUa 
**x XX Ae great God 
In a suddm merer, bent 
And kiaaed the field. 

And lol the soil was pregnant 
And gave forth a golden smile.** 

Pompeii 

“Like a Jewel of pearb about the hillock's throat. 
The proud, proud hillock, with her head of fire. 
Like a ne^et of pearls about her false, false 
throat— 

An instant, and beholdl 

The labor of time becometh nau^t 

But ash and smouldering ember,” 

Keata*a wotda (mlaquoled by proponent) 
**Magie eosementa opening upon falrr 
fieldaforlo^ 

“1 see fair fields where tufted poppies flaunt 
And gram sags heavy 'pon its stem. 

Where larka nest in the shadowed coves 
At roots where damp still clings 
Cool, restful cool, and quiet is tbe spot, 

And notous poppies fruiged about the nest 
Bleed in their joy. 

I see tbe hillocks, wrapped in purple shadows 
VeilM of mbt, watched by sentinels— 

The pale, ule stars, 

Or guarded by the jeweled moon. 

I see a nver winding hence, 

Plunging seaward in exulting joy. 


I see cool pools sunk deep within the shadowed 
spots, 



MR& PEARL LENORE CURRAN 
af eighth ymri e/ sgv, tM fetMer and dog 


In some far forest glades. 

Molten of sunlight and of shadow. 

Woven of mysteries reflected from the sky— 
A vagrant cloud, a half-hid star, 

Some fright-winged bird, inscrib^ 

1 see a fair, fair land a Utile way beyond— 
A magic land; and 1 would dream 
Behind the casement—^fancy. 

Yea, I would retreat, letting my soul 
Go roving, while I watch and sing ” 



To the subject ^'FlapperMt'* she instantly and bcon- 
ically responded, dare what the past hoped 

for”, and in response to **The Presa^ she contented 
herself by cynically ejaculating, “The gab weudi of 
the day” 

Here are a few of the aphorisms of “Patienoe 
Worth,” flung ofi* like sparks in conversation. “Beat 
the hound ai^ lose the have,” “A basting but tough¬ 
ens an old goose,” “To catch a flea needs be a dog^” 
“Prod ye the donkey's rump, ye are sure of a ki^,” 
*Tbe jackass deem^ the thrush hath stolen of his 
song,” “The piggie that scratcheth upon an oak doth 
deem his fleas tbe falling acorns* cause,” “Hiy abode 
U uruAftn.” 

There is a quickness and aptness of witty retort 
such OB I have never known equalled. When some 
one wished that she mi^t know of the after life, 
“Patience” flashed out, “Ask the cat—she dieth full 
oft”, and a discontented woman who expressed vain 
vrishes was told, “From constant wishing the moon 
may Up for thee.” To one who objected that a cer¬ 
tain expression u known in connection with a per- 
oonage of the Nineteenth Century whcrcaa Patience 
claims to have lived in the Seventeenth, she retorted, 
“Dost thou flatter thyself that today's thoughts and 
deeds were bom today, by such a fledgling as thou?” 

Often persons get responses to subjects suggested 
by them which seem to show uncanny knowledge of 
their unexpressed thoughts. One of my several ex¬ 


periences of this kind is as follows* In my house 
IS a cocker spaniel whoee love and devotion are so 
extraordinary, even for a dog, that 1 have some¬ 
times remarked, “It la awe inspirmgl It ia cosmic' 
It seems as though 1 were realizing a force in tbe 
universe expressing itself in that dog,” But nothing 
of the kind did 1 say in Su Louis when 1 gave the 
subject, “A Ccx^r Spaniel ” This u what Patience 
fund 

“Is It Gml within those deep, deep eyes? 

Could love express from human kind 
More than the tremble of thy flesh. 

The eagerness of thy desire. 

The leap of thy service? 

Once I have known thee have 1 not known Cod— 
Have I not found Him in a newer way expressed? 
Companion, making one with my day, 

A fellow, mute yet eloquent' 

Can 1 forget thou art the game at my hand 
And the servant at my feet?” 

Besides being a terse dcscnption of the dog, this 
beautiful verse expresses tbe thought u my mind 
when 1 named the subject. 

What la the Anower? 

The Patience Worth literature, as produced 
through the mouth of Mrs. Curran, presents several 
vrei^ty problems. 

I The problem of literary genius By all the 
testimony yet gathered, that of Mrs Curran and of 
others who knew her at diflercnt periods, she hod 
never shown, before the advent of “Patience Worth,” 
literary talent, never prartioed to attain it and never 
aspired in that direction Like a large percentage 
of girls, at the romantic age she perpetrated two or 
three seta of rhymes I saw one of them in the orig¬ 
inal manuscript It was mere doggerel More than 
that, she had read little^ not at all discriminatingly, 
and had no jiarticular taste for poetry 

11. The problem of knowledge It is declared 
that her school education ended at fourteen, abort 
of the high school, except for musii^ which she cul¬ 
tivated and in which her ambition centered. It seema 
to be established that she has very little normal 
knowledge of hiaiory or foreign lands and that she 
never made a study of words. Yet Patience seems 





MRS. CURRAN TODAY 

SAeapbia htr at the ame of the writwg of this arude 
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to have not inerrani but a great deal of knowledge 
regarding the poHt and other counlneH She alno 
uses lornrtiv many archaic words and forms others 
from At glu Saxon roots 

Ml Die I r II 11 of wisdom Mrs Curran u a 
bright and n i 11( w man but never according 
to lcslim< ny J 1 shi n inifest in Inr speech an 3 nhing 
to apprii li ill if found sagacity and the lofty 
spinlualitv whi h I w pi urs automatically from her 
Up% 

IV Ihi pollein of seeming divinalim of what 
IS in him un n ind*« Certainly Mrs Curran had not 
appear! d t h ve lliat mysterious fi ulty 

bo imp lilt did it appear nirmilly to account 
for this I r lucl on the basis of Mr Currm herbclf 
that at one stage there was a the r> that some liter 
ary genius and scholar lompused what she memo 
rixed and recited But iiisiant composition on 
suggested subjects killed that tbeory 

nun it was suggested that the got the literature 
by tele[uilhy from thf intelhitiial group gathered 
around her But it gathered around lur beiause 
Patience had already dictated The group varied 
and at times was not intellecluaC hut Patience con 
turned unaltered 

One psychologist whose Uieones are lonfirmed 
and infleuble, wanted to hypnotise her feeling sure 
that thus the story of her life would furnish ah ex 
planation But he would poke her mth his finger 
aiking ' Do you feel and since she is with 

oot hysterical stigmata it produced an unpleasant 
impression and ahe decHned to be hypnotized I 
siiMld not have advised otherwise m this rose for 
while facts can be drawn out by hypnotism a vio 
leotly prejudiced person can also interjeit them 
Utef eln ited story might have been aM much the re*iult 
of his Buggestions as Is the belief of a hypnotized 
aubjfcl that an onion u an apple 

Another psyrhologist has written a long at title 
about her lie exonerates her from having any ion 
^oui education in or out of ^irhool to fit her foi 
the literature He exonerates her rc ading entirely 
He credits that she had ne\er avuxiated habitually 
with historians or philologists and believes her when 
ahe says that die had no niimory of ever hearing 
any sudi sdiolars talk But he thinks that below the 
threshold of her consciousness is a secondary per 
sonallty which bos subi onsciouoly listened to infer 
motion of which she wa^ conncioudy entirely 
unaware But this would require that she did not 
hear only a few tunes subconicioud) for instance 


Hie FoUp of Athelim 

np a pnppat ahoWf atlim tha 
fieldinef 
Nm 

WhodoubU hu God it hmtmlomif 
Who pUhs hii wudomwUh egotry 
Hath ioH hU mark 
Aye. 1 aee'd *ein fetchin put, 
•nd brayed o^er wi* m rlbboo 
and ■ new lalchet, and a ahoon 
bnddln and taaaeled thenga 
To doubi u bffi fo cnsl ihma os m 
Btono 

llnio tho eery heart of God. 

Aye, and I fetched me a whiatlei 
and h cered the doings of the 
vtllaga — that Hark, o* the 
amithy, haed a new wench; 
and the be heft 

Aye, a wide tale. 1 beared it, 
but heeded it nae, 1 bein* 
feaalln *pcm the new thong 
F^Jbo doiAu Ms God 
Hath bui mmounc&d his own 
weak iimiiaiton^ 

Hath lied Ms hand and feiierad 
of hu fooU 

Weel, *gadl Did ye see the 
dominie wi* his new breeks, 
and a aabba* shirt? 

Weel, can ye heed It, and him at 
the Fair? 

A wide tale, eh? 

To doubt thy God 
h but to stop the eeerkutlnf flow 
of mercy; 

To dm of lluril and lose cJW wi 
the thaos of thyself 


philologists using archaic words and defining them 
but there niiist have been a vast deal of this going 
on and yet she has no reniembroiK e of ever being 
in iho company of persons holding such discourse a 
single lime Ni I only thi** but we may search the 
re(urd«i of split con^tousness in vain to find a se< 
ondarv pirwnalUy which nuddenlv manifested talent 
anuuiiting to genius in a fit Id wherein the normal 
i ooMTi u^^nr^a had never •iliowii ativ noticeable talent 


had any practm nor dtfnShed eny soek amhihoasi 
Here b tbs pusda of Pattsnoa Vorth, and 1 pra srat 
tho case at tbu Urns only aa sack I want to tabs 
BArs Curran's past with a fine-tooth cooib, aOd she 
If willing that U shall be done If any person living 
u u the possession of knowledge about her which 
will or may present any cltw, 1 shall be grateful to 
receive it and I request all readers who knew her 
before 1913 to wnte to me and tell what they knoW 
Psychologically or psycbicallyt the caoe u the 
most amaiuig one of its land in history It was pos¬ 
sible to give here only a glimpse of its magnitude 
Fhe few brief passages have been token almost at 
random I have aa yet only nibbled at the fifteen 
volumes of records now in my possesuont in addiuon 
to the pnnird works, altogether containing three mil 
lion words 

Were there space it would be interesting to learn 
the results of some of the unusual tests which I de 
vised A poem of twenty five lines was demanded, 
tho lines beginning with the letters of the alphabet, 
except X, in due order It was instantly Aotated 
I asked for a conversation between a lout and a 
maid at a country fair, to be couched in archaic 
prose and a poem in modern English on **The Folly 
of Atheism'—first a passage of one and then a pu 
sage of the other thus alternating to the end. This 
seemed to me an mspossible mental feat But it waa 
done so rapidly as to tax the recordtr—four pas 
sagea of humorous prose abounding in archoK loou 
tions alternating with four parts of a poem m 
modern English of lofty and spiritual tenor, and 
when assembled each factor made a perfectly articti 
lated little piece of literature 

Patience Worth** treats doubts regarding her be 
ing with humorous forbearance To her name given 
as a subject she responded 

*A phantom^ Weel enough, 

Prove thyself to me 
I say behold here / be 
Buskins kirtle cap and pettiskijls, 

And much tongue* 

Wcel what has thou to prove thee?^ 


What ironderj there are to be found in As 
depths of the sea* What beautiful masses of 
cord and aJioals of fishf These were ttudtsd 
by means of the WtUtammn under-sea tube A 
description of thu work by Roy Waldo Miner 
wUl be found in our August isiue 


[She] 

iHc] 

I'shoJ 

[HeJ 

I^heJ 

[HeJ 



MRS n RRAN S FARLY HOME MRS CURRAITS PRESENT HOME 

leeatei m the gutm secMed tows o/ Polmer Missoun In St Lmdst Mussan u tkonn m the nght pf iks UUstntkn 
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Science Invades the Farm 

It Is a Far Cry from the Man Behind the Plow to the Modem "Once-over” Tiller 
Drawn by a Gasoline or Steam Propelled Tractor 

By Archer P. WhaUm 


iNCE there wu e la*y country boy (be 

O now u a writer for scientifio maga- 
lioea) who had a big imagination He 
pictured the day whra a farmer would 
pKM a few electric buttons and all the 
work of caring for the old 180-acre farm—the 
plowing^ the harrowing, the seeding, the cultivating, 
the reaping, the binding, and all the rest of it— 
would bt done automatically. 

A wild idea, they told him when he spoke of it 
at the supper table. Bui thirty years have rolled 
by since then, and it begins to look as though the 
boy*i piotore of the future might become a reality 
attar all. At any rate, a long step forward has been 
taken. Today the up-to-date fanner has at his com¬ 
mand a wealth of l^r-saving devices. 

More Play Leas Work 
A new day has dawned on the farm—a day In 
which the farmer need not grow old before his dme, 
a dty in which he can woric less and play more 
than did his father and yet make the old place pay 
as hb father never was able to do. 

vAad tliia new day has been ushered In by a flood 
ot thnMaving and labor^vlng inventienk 
the current of farm machine invention flows in 
UEr4'Pdndlel atreams of activity; the devdopment 
of Ipiget eiaed and more afident implement and 
ogOimpCnH ua^d in tha prevailing farming praetioe; 
dm fmrenthm of new types of machines that elimi¬ 
nate some of the tasks that have hitherto beoi neces- 
•ary in the sequence of crop prodocdon; and the 


invention of other new machines that apply mechan¬ 
ical methods to farming jobs that were otherwise 
tasks of labor and time-consuming drudgery 
The multiplication of the working capacity of thr 
farmer through on iiKreaac in the sue of imple¬ 
ments is well exemplified by the contrast between 



THE OLD WAY 


fsdfsu hand work i$ giving kw to farm maehinory 
Aeiab. Greutor profit from fA« fond 


the man^working with a two-horse, six-foot sqwotli- 
uig harrow, plodding along in the dirt, and the 
tractor whhh pulls over one hun^^ feet of the 
^me implement—a contrast about as sinking as 
that betHoen the first-named outfit and the drudging 
Oriental equipped with a hand raktf. 

But American farming eflkiency is advanced not 
only by increasing the size of implemmta, but also 
through the development of more economical power 
plants A notable example of this devdopment h 
shown in the ajipcarance of two steam farm tractors 
wlinh unite features (steam condensers and auto¬ 
matic fuel regulation) that give them the conven¬ 
ience and versatility of the gns-engine tractor, while 
retaining the well reiognized merita of reliability, 
economy, and durability of the old-lime steam trac¬ 
tion engine. Both are twenty-horsepower engines, 
the one an oil-fuel machine, the other having a coal- 
buming boiler 

Perfect Seed Bed In One Operatfam 

Innovations that revolutionize farmmg methods by 
combining in one operation—a single passage over 
the field—work that must otherwise require several 
successive operations, are obviously of the greatest 
economic value Here, in the initial tasks of plow¬ 
ing and soil fitting a relatively new implement enters 
—the universal or “onoe-over** uller. It combines 
the advantages of the common moldboard plow and 
those of the complicated power-dnven rotary tillers 
of Europe This machine, furnished for attachment 
to the ubiquitous small tractor, consists of ■ plow 
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botlom fitted with a power driven bladed or toothed 
rotating member that catrhr» the furrow ^lirc a* it 
turn^ from the pir w und ihorc ughl> pulverizing it 
forma a perfi ( seed bed at the oingU paasagf over 
the field 

Ongmall) m Us pra (i il nahzation ihi produrt 
of the Pacifi at il ii bined harvi t»li r thnnhtr 
has now f unJ il ].lice and it» iev( lutu ni/ing 
grain pr du tiun ihrnu^li ut tJic world There are 
now around 1 (KK) smill type c mbined har\e*iterH 
in Kansu*< a d an invanion of the harvest field*i of 
Illinois and li diana has taken plitc 

Mirhanlral Matnnng PoaaibU 

These 4uidll t ombines ha\i their mr chanism 
driven by in attached moUr ind with hradtrs from 
9 to 18 fett wide, may be drawn by light iraLlora 
(the 9 foot by the Fordsin) i ly from 6 to 20 
horses fhe grain may be saiked or in the bulk 
gram method, cfeliverod to an accompanying wagon 
or carried in a tank mounted n the har\ ester and 
later disposed of as di sired 

Ordinarily the straw leaves the harvtMer in a 
windrow hut straw spreiding attachments arc fur 
Biihed. Other attachments fur leaving the straw in 
piles convenient fur haulage are also furnished 
luTtber, then is equipment for thi stationary 
ihreahing of bundled gram (self feeders and straw 
•lackers) and for harvesting and threshing kaffir corn 
and tha other grain sorghums 

Bean and pea harvesting equipment is also made 
and some makes lan be fitted for harvesting sweet 
clover and soy beans Several companies make hill 
aide models that can be operated on 50 penint 
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(01X0WING THF HORSES 

Tht^ ttow harrowing gronan now combined %tfUk plowing 
by markinery 

grades With most designs the header is detaihable 
and may be mounted on a transport trurk and trailed 
at the rrar of the thresher This is for cronvenience 
in pu««sing along roads as well as for allowing the 
machine 1 1 he taken through narrow gates and 


In Kanaoa, Nebraska, Colorado, Oklahoma, and 
Texas there are ah<wt 161^)00 square uilee of land, 
with an approximate production of 150,000,(XX) 
bushels, that may be conservatively regarded as 
**conibiniDC^ temtory Thu doe* not make any claxra 
for extensions due to posaihle further adaptive modi 
fications of the machines 

It has long been the prevailing opinion that grain 
must attain a condition of uniform maturity in order 
that It may be successfully handled by simaltaneous 
oulUng and threshing, a condition only met by a 
tranquil and somewhat and climate More recent 
experience seems to show that the necessity of thu 
condition has been overestimated, and there appears 
the further possibility of extending the field of ser 
vice of the combined harvester throu^ artificial or 
mechanical curuig or drying of the thnshed grain 

Maehlnea Dealgnod for All Harveatfaif 

Hiese labor saving machines in the gram field 
have their counterparts in the harvesting of other 
crops We have now the combined bean harvester 
and the combined clover seed holler The com 
picker and the ensilage harvester are working a 
revolution in corn growing 

Throughout the com belt and in all territories 
where il is not considered desirable to harvest the 
stalks the field picker is destined to become the 
standard com harvester Indeed so efficient are 
these macbinet that for one type the ability to pick 
popcorn and green sweet com for conning, is 
(laimed The picker picks and husks the com ears 
and delivers them to an accompanying wagon the 
stalks remaining in the field Not more than two 
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SPErniNC LP FARM PRODlimON 

Vpp I ft photograph tlitutrat s a combit d harueat r an i thre her Center photopraeh ^howa a 10 ton etterpUiar tractor drawing a lOB foot long harrow In the upper right Uiuitrattem 

a harveuing macAiae for tweet dover u thown 
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WAR ON BOGS 

Thu sprayer can treat acrei of crop% each day 


openiton ore required for the outfit^ the tractor 
drawn marhines having a capacity of from 8 to 10 
^cres a dav» as compared with about an acre and a 
half for a good hand picker 

The ensilage harvester cut4 the standing corn 
plant, stalks and ears, lonvirts it into ensilage and 
delivers it to the accompanying wa^on, thus saving 
the labor of hve men on the ordinary ^ilo filling 
job “Bringing in the sheaves * and when the corn 
IS in the shenk,** although lime honored and pir 
luresque phra^S imply conditions of altogether too 
niui h ineffii lenc y and clrudgrry to be endured 

Root and textile crops are also yielding to nitchun 
If a1 harve<4tiDg In addition to the familiar c levator 
potato digger, we now have ««ugar beet harve^ter^ 
There arc a dozen or more French and Cternian 
machines of this type Although thire nctm^ to be 
but one American design commercially nianufai 
tured It offers greater practical advantages Ibis 
machine cuts the tops from the beeU lifts the roots 
fiom the ground, and puts them m piles so that they 
ran be readily picked up There u al^i an attaih 
incnt for saving the tops 

Flax and hemp harvesting machines are passing 
out of the experimental stage, and there ha^ now 
been developc?d a cotton harvester which makes use 
of the basic idea of suction--the same principle a^t 
that employed in the vacuum sweeper familiar to 
the housewife This machine is mounted on a Ford 


•on tractor and can be driven through the rows with¬ 
out damage to the cotton plants The speed of the 
operators using the machme is about five times that 
of hand pickers While the machine has not as yet 
found extensive enough employment to exert on 
economic influence, of all the many inventions de 
signed for cotton picking it is far the most prac 
tical and may some day be considered as epoch 
making os Whitney's cotton gin 

Although the garden tractor ih a small machine, 
its importance should not be minimized for these 
small power plants that su|iersc>dp horse <>r man 
power in garden tillage hid fiir to revolutionize the 
intensive farming of the woild Their advantage 
lies not only in the fact that they multiply the out 
put of the laborer from three to five times hul in 
that unlike the horse, they do not need feed nr atten 
tion when idle and they will «trve to bnn,^ into 
production small farms and city and suburban lots 
whu h are now idle, where cultivation with the horse 
would Im impossible This feature gives to these 
small automotnes an opportunity of the first magni 
tude m transforming the life of crowded agru uUural 
countries Wliat they may ultimately do for Ja]uin 
China Java India and other oriental agricultural 
nations may mean more for the peace and prosperity 
of the world than the werk ef the great machines 
of the grain fields 

Farm Owners May Deerease 

I nforeseen events may deflect annul or delay 
that which seems to he a steadfast tc-ndi iicv but it 
seems by no means piesumpliinus to siy tbit view 
ing these changes in farmin,^ methods not ai past 
isolated events but iii prosjHei—as an accumulation 
of possibilities—the imreased efEciemy of the agn 
cultural laborei will bring i further lelative de 
crease in rural papulation and a release nf still more 
workers to latrv on msnufjctunng ami eoinnwree 

(. ompansons between iht prevailing methods of 
farming and those nf our col mil foiefitheis nr i f 
the drudging peasants of hue kward lands irt a bit 
ICHi familiar to deserve repetition ii r an they 
exactly apposite for thev ate out of dale and con 
fcider only to the slightest extent the em|)|nvmenl 
of imchanitnl farm power The newer methods are 
ot loo recent introduction lo more lluin ,*i\c a hint 
of their influence on iht shift of labor demind but 
even now through large «ee lions of the ^roin belt 
the combined harvester has made the hobo hirvest 
hand a familiar figure five years ago —u tup 
spotieii 

The increase in working rajiital reqiincd will lend 



SMAIT TRACIORS FOR SMAIL HELDS 
Th % not it H rl rs arc exceptionaUy effUtent 


to enlarge farnuiir, units transforming the small 
farm into a vegetal It ui d fruit producer that will not 
ittcmpt com|)eiiiion with the extensive plantation 
using large and efficient machinery An increased 
nieisure of geographnal specialization in grain and 
staple Clop growing will f How and excessive c:Top 
diversifuation will show itself an rtnnomic fallacy 
On the (iher hand the sugar beet harvester the 
cotton picker the I c in combine and a score of 
I llu r sjietialired farm inarhines will lend to extend 
ihc territory ol illirr crops 

Hull isaiiethir ftiture involved in this evolution 
of the man with the hoc into the man with the 
monkey wrench It is the increasing part played 
by the plant breeder Heretofore our efforts have 
been laTc,clY 'iloon tlie Iiimn of designing machmery 
to fit the c r ij»s ihi v plint cultivate and harvest 
N>w we art beginning to piodure new vanetich of 
plants to fit the mac him ry—new varieties of crop# 
which lend themselves more readily to mechanical 
operations 

All this vou might hay takes the guess work out 
of farming and make it more profitable Ye-s but 
It docN not necessarily follow that every man on a 
firm will >w indi |iendently nch A tin Lime 
costs more ih in old Hobbin The more machinery 
vou have the greater is the initial capital you have 
lo invest Hus fact miv well mean fewer farm 
owners and more tenants 



CORN PICKER Bttl HARVFslUt 

tars of com are gathered wuhout ettmng the stalks Tha becU ora pulled /oge cut off a I the root% pUed ap 
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Do You Know How to Get Along with People? 

Why Some People Get Ahead in the World While Othen Not 


By Dr» F» A* Mess 

Ceorgfl WuhlniitOB Univenlty 


n iHIS I*, ilie apr of diplomacy The pol¬ 
ish* d sHord halt been supplanted by the 
jiolislied word. Tlie terrifying growls 
of anger have yielded place to the 
^ Hootliinp words of lad In the pioneer 

days, when iniglil was right and every man was a 
law unto liimhelf, diplomacy meant liltle But times 
have changed 

A careful sludy of the qualities of the so^lled 
■ucceuful man will reveal in nine coses out of ten 
that fau success deprndn not on the deep and pro¬ 
found something which puzzles the brains of tbe 
average mam but on the simple and more superbcial 
oomething which pleases the understanding of the 
common folk, and arouses in thrir hearts a feeling 
of sympathy It is that congenial something which, 
for lacic of a better name, I have defined aa “social 
iDtelligencc,’* or ability to get along with people, 
while the profound something, I define as “abstract 
intelligence,'* or the ability to deal with ideas 
AbstraU intelligence u a sort of sixth sense which 
explores the uncanny depths of science, social in¬ 
telligence has none of the mysterious qualities of a 
sixth sense, but it is the life of all the five It is 
the ready eye, the quick ear, the judging taste, the 
keen amell, and the lively lomh It negotiates all 
dificulties, and avoids all conflicts 

For all practical purposes of life, social intelli¬ 
gence wins over ab^rart inlelligcnce, ten to one 
Abstract intelligence knows what to do, but social 
intelligence knows how to gel it done Those with 
high abstract intelligence win the laurels of scliolar- 
ohlp, and are crowned with membership in Phi Beta 
Kttppa^ but later those who crowned them are dis¬ 
appointed that Uiey gel along no faster Hiose with 
hi^ social intelligence rarely attain the best grades, 
but they arc usually rewarded with all the offices 
that it u in the power of thiir fellow ntudents to 
bestow, and later iii life their former instructors ore 
astounded that they get along so fast 

In no trait do jKopIc differ more than in their 
ability to get along with others And, as pointed 
out above, socuil intelligence is one of the mo^t 
important elements making for success 

Realuing this, the authorities at George Washing 
ion University are atlenipling at the beginning of 


the freshman year to measure the social inteHlgenoe 
of each student in order to he able to assist him 
more iiitclligentiy in selecting courses and in plan¬ 
ning a career in keeping with his natural aptitudea. 

To discover the social ability of the vsnous stu¬ 
dents a novel senes of social Intelligence teats was 
developed by the Psychology DepartmenU These 
tests were given to all the students who entered the 
university this year, and ore being tried out in a 
number of other institutions. 

Several industrial concerns are also beginning to 
use ihese teats in selecting employees for positions 
where ability to get along with others is important 

Can Yon Place People? 

In order that you may see what tbe test is like 
wo will let you try parts of a One of the most 
important factors in social intelligence is the ability 
to rccugniie faces and remember names. The person 
who gets along best with olhers does not have to 
be introduced to a man three or four times before 
he rememlieni that he has met him before Know¬ 
ing that it tickles the vanity of the average person 
to feel that he is remembered, the skilled salesman, 
if he calls at a place of business a second tune, 
makes it a point to address the prospective customer 
by name The pleasurable effect of being recognized 
and called by uame has been known by the poll 
ti< mn from the time of the ancient Egyptians. 

Two things are measured in this test One is the 
ability to recognize a face which has been seen 
before, and the other is the association of the correc t 
name with the face As a rule the man who is 
best at recognizing faces is also liest at remember¬ 
ing names, but it occasionally happens that an in¬ 
dividual may remember having seen ten different 
jieople and not be able to recall the name of a 
single one Statistics on our first 1,000 cases show 
that people recognize faces much more often than 
they remember the names 

If you wish to lest yourself on ability to remem¬ 
ber iiamea and faces you can lake out your watch 
and sludy the twelve faces on this page carefully 
fur four niiiuiK^ in order that you may be able to 
re« ognize them when you mt them in a larger group 
Do not turn away immediately hul read what is 


otid about teat one so that the usual dme will 
between first seeing this group of faces and faaraife 
to recognise them in a larger group. You ahoeld 
study theae twelves faces very caiefully, for only 
about one in 400 makes a p^eot aooro. Of the 
first 500 students tested at Grorge Wadiington Uni¬ 
versity only one remembered all the nainas and 
faces, and be ia the son of a very popular United 
States Senator. Other things being equals ft se e ms 
that he might follow in tbe footatepa of ^ lather, 
A second factor of considerable * importauoe in 
dealing with people is the ability to aiie up 
a social situation and to exercise correct judipbent 
in meeting difficult social problems. Tn order to 
lest this, ^ situations are given which require keen 
judgment, and a deep appreciation of human mo¬ 
tives, to answer correctly. Four solutions are aug- 
gested lo each situadon, only one of which la correct. 
The person taking the test is instructed to place a 
check in front of the answer which id his opinion 
most satisfactorily meets the situation Three 
samples follow* 

1 Henry Burton has held a subordinate 
position with a busiiHsss firm for ten yean. 
During this tune tbe work assigned him has 
been quietly and reliably done He is a man 
whom nis employers will mUs when he is gone. 
On obtaining an appointment with a new firm 
he will be likely to 

—Assume advisory responsibilities easily. 
—Impress his new employer unmedialefy with 
hiB value to the firm 

—Be slow at creating opportunitiea for himself, 

—Resign on receiving a slight cnticism of his 
work 

2. While burying their uncle, Tom proposed 
to four of his cousins that each deposit $20 in 
their uncle's casket. When tbe other four had 
each dropped in $20 in currency, Tom took the 
$00 and put in his check for $100 The thing 
which prompted Tom's conduct was most likely: 
—Craftiness 
—^Ancestor worship 
—Devotion 
—Superstition 

3 The bodies of an unscrupulous politician 
and a woman other than his wife were found 
in a lonely wood 'Ilie man had been shot twice, 



ONLY ONE IN FOUH HUNDRED SUCCEED IN THIS TEST 
btudy thete faces for four muuuet, then see if yoa coa recognUe iJUm la tka larger frwg oa the epposiu page 
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LOCATE THE TWELVE MEN ON THE PRECEDING PAGE 

( ) Mike BmHey; ( ) CUfton dark; ( ) George Cook, i ) Tom Edwarde, < ) i7ei» £Uu>it, ( ) Lee Biggins, ( ) Howard Jones, ( ) JnJte McDonald, ( ) Jekn Moore* 

( ) Chester Sims, ( ) Snuth, ( ) Fntz Wugner 


ibe woman three times. Prints of a sharp heel 

were found on the face of the murdered woman. 

The person who committed the murder was most 

Hhely: 

—lover of the murdered woman. 

—The wife of the murdered man. 

—A political ^ponent. 

—A fanatic reformer. 

Now if you will take out your watch again and 
look at the group of 18 pictures on this page, yon 
will find the twelve individuals whose photographs 
and names you saw in the first group. Below the 
cut are the names of these tweKe individuals. From 
the group of 18, pick out the 12 persons whom yon 
have seen before, and write the number of each of 
these 12 In the parentheses before the name with 
which It goes. Do not lake over four minutes on 
this part of the teat. 

Cut You Read Faeea? 

A third factor of considerable importance in 
social success is the ability to appreciate correctly 
the mental state bark of certain facial expressions. 
To know tho thoughts of others one must depend 
more on the eye than on the ear The language of 
facial expression is the oldest and truest of all 
languages, for it is instinctive and in only a very 
small measure subject to the will The would-be 
diplomat who is unable to tell by a person’s facial 
changes whether he is indifferent, mildly interested, 
or greatly concerned has little chance of selecting 
the most effective means of clearing up a difficult 
situation. 

An effort was made to measure this ability by 
giving a series of twelve photographs represenlmg 
as many menul states The names of these mental 
states are given in a list below the pictures. Tn the 
parentheses before each mental state is to be wntten 
the number of the picture which most correctly 
represents that mental state. It will be interesting 
to test yourself on the four samples which are shown 
on this page. 

Everyday observation and good commonsensa 
show a person that certain things work in the con¬ 
trol of bdiavior, while other things are doomed to 
failure. One’s ability to deal well with people b 
reflected in the correctness of his observations of 
bnnian behavior The one who is most adept at 
getting along with people will in general be the 
one tAo is most Interested in people and who haa 
mdat Bccnrately observed their Iwhavior. Hie extent 
io whkh one baa profited by observation of those 
around him b tested hy presenting tin perKm taking 
ibe test widi 90 geoeraliaations on hoi^ behavior, 
some of which are correct, vdiile others are fneorreoL 
He b instructed to Indicate whether in hb Judgment 
dn geunlhudon b tne or false by encircling the 


T or the F in front of each generalization. You ra n 
test yourself with the following samples* 

T F All men are crested equal in menial 
ability. 

TF We generally like those who bring us 

« ood news. 

arc more shocked by our errors in 
etiquette than by those in logic. 

TF One of the surest methods of bringing a 
man to your point of view is by engaging 
in argument with him 

The next test is devised lu imasure the extent of a 
person’s social information Other lliingH being equal, 
the more things with which a person is aLquainted 
and m which he is interested, the more able hr will 
lie to appreciate the intcr4*sts of others 

In order to get some measure of the range of an 
individual’s information, fifty slalements, requiring 
knowledge of sports, automobiles, theaters, moving 
pictures, polilics, current niagarinrs, science, litera 
ture, organizations, travel, art, music, mechanics, 
etiquette, and items of e\’eryday information were 
included Test yourself on the following samples: 
TF The nickname of the Chicago Nationals 
IS Red Sox 

T F Tho term **nght bower” is used in playing 
bridge 



WHAT EHOnmS ARE OEFlCTEDf 
( > AslonishmeiUf ( ) BoshfiU apgoaJ, ( ) CoatenU 
meatt ( ) Cogoetry, % ) DrhgKt, t » DetermirmtiaH, 

i )Giiel,i ) Physical suferingA ) Rage, i ) Scorn, 
( ) Suspicion, ( ) fsnvr 


T F To l>ecoine a Shriner one must first join 
the Musims 

TF ‘‘Abie’s Irish Rose” is a musical comedy. 

T F The Lincoln automobile is made by Henry 
Ford 

The last test measures one’s ability to recognise 
the mental state of the speaker, or the motives baxdc 
of the spoken word It is well known that the mere 
words that a person says, unanalyzed, mean little, 
but the mental slate l>ack of these words is often of 
paramount jinporlancc. In order to test one’s ability 
to Hppreiiate the moli\c back of the spoken won^ 
twenty seven quotations are given A list of mental 
stales, su( h as ambition, despair, delerniioation, db- 
giiNl, fiur, hale, jealousy, love, regret, scorn, and 
suspicion are given. The person talking the teat b 
instructed lo write in the parentlieM*« before each 
quotation the mental stale or motive from the list 
which proinpled the words You ran test yourself 
with the following quotations 

( ) He has a very am icnl and fish-like smell, 

( ) Nay then, niy last hope is gone—I can 

fight no longer 

( ) When [ inukr up my mind tn do a thing 

it geU done, and this is one time that it*a 
going lo be done iiiy way 

! ) ( ursi'il la* my Inbe if 1 forgive him! 

) There is something in his eyes that tella 
nil* he iH nckt playing straight, that’s why 
I locked the aoor. 

1b Havelock Ellis Right? 

In the prcliiiiiiiary analyNis. of test results on 1,000 
(oliege rttUfkiilN many interesting things were dis- 
toveriHl for example, the average score of 500 
men wa^ hImiuI live points lower than the average 
score of 'iGO women Tlic highest possible score 
was 160 imiiits. This is a sufficient difference to be 
worthy of note To Mome jieople this greater soc'ial 
intelligence of wonini will not come as a surprise, 
for there have always been a few who believ^ in 
“woman’s inluihon,” and several years ago Havelock 
Ellis called attention to the “greater affectability of 
the female mind ” 

Whence came ihis greater affectability or social 
sense of woman ^ Rpalmng dml there can bo no 
final answer, I shall give my opinion for what it is 
worth I* or touiitleaft ages woman, being physically 
weaker than man. has had to do with tart and in¬ 
tuition what men did with brute strength Being 
dependent upon the will of her cave man husband 
she found that in order to live comfortably she must 
be able to discern his mood with a high degree of 
accuracy on a moment’s notice. In short, she drvel 
oped her intuition from her anxiety to anlicipalc 
his wish, avoid his displeasure, and at the same time 
lead him into doing the things she wanted done. 
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A SKELLTON VIEW OF THE FOUR TRACK UHIDGF 

eirvmtton of the iwo masMtvif lift bndg^i of tho Afm'ork Bay bridge The lengths of the s/mhj are anti 2}6Mi f^et, the total lift u 100 feet 


Latest of Our Great Bridges 

An Old Two-track, Timber Bridge Replaced By a Steel, Four-track Bridge 7,411 Feet Long 

By J. Bernard Walker 



HE obflUcle preasaiiMl liy Newark Bay 
to thr conalnictioii of the mam wralern 
railroads to and from their terminals 
on the Hudson River has led to some 
heavy hndge conatrurtion. The best 
known croMinp of the bay in perhaps that nf the 
Central Railroad of New Jersey Thr present article 
describes the enlargement and ret onstrurtion of this 
bridge, which is now approaching completion, at a 
cost of $13/)00,000 

At the present writing, the traffic is carried upon 
a double-track, pile trestle which dates from the 
year 1865 Originally, the railroad terminated at 
EliEobethport on the west shore of the bay, and 
passengers and freight were rarrii*d from tliat town 
to New York—a distance of 12 miles—by side-wheel 
stoameri. In 1860, the Legislature permitted the 
extension of the road across NewaHi Bay The 
timber bridge was about 9,741 feet long with a draw 
span which provided two 75-foot openings This 
was replaced in 1888 by a pm-coiine< led truss, and 
that, in turn, in 1905 by two double-track Scherxer 
rolling lift spans 


Entirely of Steel Conerrete 
This famous old structure has been carefully main- 
laiued during its 60 years of service, but the high 
standard of maintenance, coupled with the growth 
in weight of trains, has caus^ the structure to be 
continuously rebuilt, so that long ago the original 
material in the bridge disappear^ 

Contemporaneously with the growth of traEc, there 
has been suc^h an im rroso of water borne traffic up 
and down the hay, that in 192is some 57,000 vesaeLs 
passed through the draw spans and called for over 
19,000 openings The underside of the deck of the 
bridge was so low that prartieally all of the boats 
required an opening of the draw spans in order to 
pass through the bridge A study of the situation 
revealed the eneouraging fat! that, if the underside 
of the new bridgo were to provide a clearance above 
high water of 35 feet, about 60 percent of the traffic 
could pass under the bridge without requiring the 
opening of the draw spans 

It was decided to locale the new bndge alongside 


of the old structure, liringing the material to the 
site by water, thus enabling the regular tram 
schedule to he steadily maintained without any in¬ 
terruption. 

The new bndge is built entirely of steel and con- 
c rele —concrete for the piers and steel for the super¬ 
structure Hie two openings through the bridge, 
which formerly were 85 feet wide, were enlar^ 
to provide two openings of 200 feet and 125 feet, 
measured at right angles to the channel Each open¬ 
ing IS provided with a pair of vertical lift, double 
track draw spans with a total lift ranging from 35 
to 135 feet above high water. Because the ship 
channels lie at an angle of about 60 de^grecs with the 
center line of the bridge, movable spans were re 
quired of a total length of 305 feel for the westerly 
and 2J6 feet for the easterly channel 

The decision to adopt the vertical-lift type of 
openings on this important mam-line structure was 
reached only after a careful consideration of other 
types of opening. It was decided that a four-track. 



THE Mil E-LONG APPROACH 
Loworiitg m l24Vs foot^ 54-ron gjUder into pottdom 


swing bridge with such wide opmuigt would be to 
heavy os to involve difficult problems of construction 
and operation, furthermore, the War Department 
desired that there should be two independent channel 
openings—one or other of which could be used as 
desired This, they pointed out, would have the 
advantage that, in the event of one opening being 
trmporarilv disabled, the other would he available 
and traffic up and down the fairway of Newark Bay 
would not be completely shut off Hie bascule type 
was considered but it was found that it would cost 
about 10 percent more for the 125-foot opening, and 
25 percent more for the 200-fool opening than would 
ihe vertical-lift type. 

All Spans Controlled by One Man 

It was for these reasons that the vertical lift type 
was selected—the design bemg prepared by Dr. J. 
A L Waddell working in collaboration with the 
engineers of the railroad The design conforms to 
accepted pracUce, except that the counterweight 
tables within the steel towers are carried over mul¬ 
tiple sheaves instead of single sheaves, attached at 
each comer of the bridges. It should be noted that 
each opening consists of two identical two-track 
spans earned side by side The power for lifting 
and lowering the bridges consists of three-phase, 
60-cycle, alternating current at 2300 volts provided 
with low-voltage controls 

The toul lift of the movable spans is 100 feet and 
the operating machinery u sufficiently powerful to 
lift the 200-foot span in one and ono-half minutes, 
and the shorter span in one and one quarter minutes* 
Hie multiple sheave system was adopted with a view 
to avoid the excessive hub and axle pressures which 
have given trouble in previous hravy lift spans, 
Althoo^ the first cost is greater, there b a reduction 
of 25 percent in the power, and the maintenanoe 
of the system it less expensive. It is considered 
that this installation is a marked improvement over* 
the old system 

Each of the four spans is equipped with two ISD- 
horsepower Westinghouse moton designed for hl|^- 
speed operation. Tbe alternating current is dellveied 
to a substation at the west end of the bri4ge at 
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LAUNCHING A FLOATING CAISitUN 
TkeU timber caUsons were used in building the eighty-eix 
piert that carry the tang girder epproaek 


26,400 volu, whm it ia stepped down to 2^300 volts 
and tranHinitted through two threc-conductor <'ables 
to the motors. The maximum demand when all four 
bridges are raised simultaneously is about 1,.^00 
kilowatts. The machinery houses arc placed on the 
top of the individual spans All four spans are 
controlled by one man in the interlocking tower 
which IS placed iii the center-tower span 

Hie spans were erected upon temporary false¬ 
work, one at a time, so as always to have one open¬ 
ing available for moving traffic As soon as both 
spans were completed, they were raised to the high 
positions and the false-work removed. A gitiat 
saving in the weight of the spans was secured by 
using silicon steel for the trusses and floor beams 
The stringers and all other parts are of carbon steel 
The maximum slress in the silicon steel Is 24,(H)0 
pounds and in the carbon steel the moximuzn stress 
JB 16,000 pounds 

Although the company will sprnd about $13,- 
500,000 on the structure and approaches, the new 
bridge will bring no additional revenue to the rail¬ 
road, but so great is the capacity, that a large future 
increase of traffic can be easily handled When the 
bridge is opened, U no longer will be necessary to 
suspend freight traffic during the rush hours of the 
morning and evening. The tram achedule calls for 
240 trains across the bridge, and switching, transfer 


and other movements will bring the number up to 
a total of about 300 trams daily. 

Some of the most interesting work of this great 
structure was done on the foundations, which in¬ 
cluded not only carrying the massive lift-bndge piers 
down to rock, but the construction of 84 piers for 
carrying the steel girders of the mam portion of tite 
bridge 

In view of the great length of the bridge and the 
extensive reduplication of parts, the engineers made 
u most careful study to determine the best type of 
piers, the most economical mctJiod for their con 
stnictioii, and the best type of Hleel superstructure 
for a bridge of this character 1 he War Department 
had fixed the length of the approach spans at 125 
feet 'llic soil throughout the length of ihc bridge 
consisted of sand, gravel and clay, and it was de¬ 
rided to form the foundation of piles driven through 
to rock. The cut-off was made 20 feel l>e|ow low- 
water level, and upon this were built up the solid 
concrete piers 

Articulated Cofferdama Used 

The c'offerdams were constructed upon a rein¬ 
forced concrete cellular base, to which the timber 
walls of the cofferdam were securely bolted down 
Tlie cofferdams, after being thoroughly caulked and 
made water tight, were floated out and lowered onto 
the pile foundation, and the ronstnic*tion of the con¬ 
crete pier was then carried on by the usual methods 
—the cellular concrete base forming, of course, an 
integral pari of the pier. When the concrete pier 
was completed, the sides of the cofferdam were 
unbolted and used in building other similar piers 
Great attention was given to the designing of this 
work, so as to render the building, floating, sinking 
and subsequent dismantling of the cofferdams os 
economical and expeditious as possible One mani¬ 
fest advantage of building arluulated rolferdams 
was that it was possible to use the same sides many 
times over—some of the sections IxMng used as many 
as twelve times in succession 

The superstructure, which js entirely of stei 1, 
called for a total of 328 plate girders, whose dimen¬ 
sions are length, 124Vi depth, 10 feet 8 inches, 
and weight, S4 tons The piers, for convenience, 
were built in two adjoining sections. There are 
eight girders to each double pier, or two for each 
of the four tracks. The footings for the girder spans 
are of especial interest The fixed ends are of the 
hinge type, but the expansion ends moke u)te of a 
single rocker in place of a nest of rollers The 
rocker has the advantage of simplicity in ronslruc- 
tion and greater acoewubility for inspetlion and 



TllF POWtRFUL floating DllLDOE 
Muck drrdgine imu retimred^ the materwl being depauted 
at the shore e^ of the briduc 


c]e4iriing An idea of tho magnitude of this part of 
the work is gaitieil from tlie fact that the task of 
transporting theM* girders from the American Bndge 
Company’s works at Ambndge, Pennsylvania, to 
the bridge called fur 20 round trips of a train made 
up of 56 flat cars ^ 

Unlike the piers for the approaches, the ail-con¬ 
crete pu rs for llir towers whii h carry the lift bridges 
were founded directly upon the underlying rode, 
which was found at a depth of from 50 to 70 feet 
The determination to forry these piers down in solid 
masonry by the pneumatic system was made ui con¬ 
sideration (if the rxtn*mely heavy superstructure 
loads, and also of the fact tii^t the War Department 
required the depth of the channel to be 40 feel 
'fhesc piers differ from llie approacli piers also in 
till fad that each pier ls a single slniclure exteuding 
the full width of tht^ bndge The caissons for each 
single pier measund about 25 by 100 feet The 
sides of the raismm were built up to a hei^t of 
about 10 fret hefun luum hing It was then ballasted 
with c'oncrele, lowed out to the site, and then sunk to 
ro(k under ((impressed air 

We are indebted to Mr A F Owen, Chief Engi¬ 
neer, and Mr J J Yales, Bridge Engineer of the 
Central Hailroad of New Jersey for the particulars 
upon whirh this desinplion of a very notable and 
highly meritorious work has been wntten. 



OLD AND NEW SPANS TIMBER GIVES PLACE TO STEEL 

rWi akm Apm M rMUmg Uft span and she mw 2S6Woot Ufi in tkd open padthn The Newark Bay bridges, eid and new View looking wm eUng the old timber bridge 




30 


SCIENTIFIC AMERICAN 


jtobx snt 



At the U^ft is pictured tr «rrnr at tAe American Telephone and Telegraph Company offUa in New York The map, in the center, is sdf-esplaruUory At the right are shown BrUiMk 
neiu^per men at ike Oeneral Past Office Engineering Department, London for four hours concersation woi carried on by ra^ across Im ocean, mdth perfect rermlts recerdeA. 


Building a Talk-bridge Over the Sea 

New Radio System Is Called ^Single Side<band Transmission,” 
With the Carrier Wave Suppressed 

By Orrin E, Dunlap^ Jn 


.DIO en|$ineer8 are building an invuible 
talk-bridge to tipan the distance of 3,000 
tnilet between New York and London, 
with the uUiDiote aim of establishing 
general radiophone service between the 
Old and the New World 

The experiments began in 1922, and they are otill 
in progreea with no definite clue as to when the 
vagaries of the ether will he conquered so that com¬ 
mercial service can be offered to the public. Spon- 
tora of the tests on this side of the sea are the 
American Telephone and Telegraph Company and 
the Radio Corporation of America, while the British 
General Post Ofice is in charge of the operaUons at 
the Englbh terminal Rocky Point, Long Island, is 
the site of the American transmitter and Rugby, 
Eoglond, is the location of the British station. 

Signals from the Long Island aerial arc inter- 
oept^ by a receiving station at Wroughton, England* 
3300 miles distant and are forwarded to the central 
oftce in London over 90 miles of land wires. Voioee 
con be oenl directly from New York, because 70 
miles of land wires link the New York ofice with 
the transmitter at Rocky Point 

Secrecy Not Yet Practical 

When the Britisher speaks in London, the words 
travel over wire lines to Rugby, a distance of 85 
miles. The English waves are detected at Houlton, 
Maine, 2,900 miles from the Rugby towers. Six 
hundred miles of wire carry the impulses to New 
York The receiving station is located in Marne 
becauie that stair is one of the ideal spots in the 
United States for reception from European stationa 
and there is less sutic iiitrrfetvnce in that locality 
than in the vKlnlty uf Nrw York. 

The Rugby transmitter operates on 5,770 meters 
and the Ro^ Point wa\rs are 5^00 meters in 
length. The power outputs of both stations are 
rat^ at 150 kilowatts. The American call is 2XS 
and the Britioh GBT. 

Two factors which prevent the talk bridge from 
handling commercial traffic at the present time are 
static and the fact that eavesdroppers can tune in 
on the international cooversations, thereby limiting 


the demand for the service It is pointed out that 
any business house or private individual making a 
radiophone call to Europe would naturallv have a 
message of importance and naturally the sender 
would not want the entire world to listen in. 

Several plans have been presented and tests made 
of syslcms which scramble the waves and then un¬ 
scramble them at the receiving station by means of 
special apparatus, thereby preventing eavesdroppers 
from learning the contents of the messages. When 
the servicr is Anally inaugurated it will undoubtedly 
be protected by a method of shuflbng and unshuf- 
fling the waves to confuse listeners at the interna 
lional keyholes British engineers are working on 
a system which lops off part of the voice at the 



THE TELEPHONE'S NEW FACE 
These we the mouthpieces employed for talking ower the 
etha^s ch ann el to Europe This attachment is fitted teitk a 
mierepkone in piece of the erdinary tranmitter 


sending station and grafts it back at the receiver. 

Five hundred vacuum tubes were needed in 1915 
to hurl the voice across the Atlantic from Arlington, 
Virginia, to the EiiTel Tower in Paris, but the mo^m 
system requires only 35 tubes which produce 150 
times as much power os the 500 audiona which were 
linked in the circuit eleven years ago. This advance 
was made possible by the invention of « woter-oool- 
ing system which prevents the bulbs from becoming 
hot When electricity was applied to the old lubes 
they became hot after the current woe increased to 
a certain point and the metallic elements in the 
lamps emitted gases which destroyed the vacuum. 
The modern tubes with tbeir water-cooled jackets con 
handle 400 times as much current without Injury to 
the metal parts or the vacuum. 

Tranemiieloa Neare Perfectlm 

The problem today u to reduce the mortality of 
words in their flight aoross the inter. All words 
must be heard correctly before the system can bo 
pronounced perfect. In the reception testa, discon¬ 
nected words are used so that there b no chance of 
the receiving operator’s imagination supplying the 
musing links in the sentences. During the summer 
of 1923 about 15 words out of 109, on on average, 
would survive the trip across the Atlantic. List 
summer the transmission woe improved so that the 
record was 60 out of 100 words received On the 
average, during the post winter, 90 out of 100 words 
could ho identified and during certain hours the 
complete word list was easily understood. 

When there U a continuotta bond of dsyli|^ or 
darkness between America and Europe recepdon U 
good, but when the ’‘sunset wilP b somewfaera on 
the Atlantic the signaU fade os the twilight cr ee p s 
Across the sea toward the west The “sunrleto wolf* 
also has a detrlmenul effect Thesa harriers, whhh 
signalise eunrise and sunset, also cut off static, lAkh 
to a great extent seems to originale in the tropiea 
Sessonsl vsiistions in the voice intODslty uoa6 grait 
that under unfavorable etmoepherto oondi^oiii b 
qnirea 10^000 tbnes os much power to ph^^ect tb* 
words Ihroug^ the 3^00 miles of space. 

Data obtained from 40i300 hufivkhol meeeura* 
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GIVING ELECTWCITY A VOICE 

Th0 ht^power porticn of tho irontoetmtde rmdU ttltphono 
tn/umitter^ iKcfuMtiM tKt tpwck input, moduUUng, fUtert 
and amplifying apparatua 

menu in tnnMtlantlo radio-telephony revealed theao 
principal conclusion! The sun is the controlling 
factor in the diurnal and seasonal variations in signal 
strength* Transmission from east to west and west 
to east exhibit similar characteristics Transmission 
in the region bordering on the division between 
illuminated and darkened hemispheres is character¬ 
ised by Increased a tt enuation* Disturbances in the 
earth's magnetio held have a tendency to increase the 
daylight signal intensity and to greatly weaken the 
voices at night In general, sUtio noise is less on 
higher wavelengths, with the difference between day 
and night sUtic apparently caused by daylight atten¬ 
uation. * 

Full night-time signal strength is not atuined 
until some time after sunset at the western termmal 
and the waves begin to weaken before sunrise at the 
eastern end. The dayli^t effecU appear to extend 


into the period in wfa||cih the transmission path along 
the earth’s surface is uoezposed to the direct rays 
of the sun 

With the advance of the season from winter to 
summer, the tune at which the maximum night-time 
value is fully alUined occurs later and later. During 
the latter part of April the transmiAsion path no 
sooner comes into ideal night tune conditions than 
It again emerges But as the season advances into 
the summer, day conditions begin to develop while 
the night field strength is still rising. Then, as the 
sunlit area recedes south after the summer M>lNiire, 
a time is reached, about the middle of August, when 
the full niglu-timo values are r< turned 

^Ido-band** Tranamission UbcnI 

In the development of the transatlantic eircuit the 
engineers have introduced what u known as the 
‘^single side-band suppressed carrier” method of 
tranamission. The ordinary broadcasting stations 
radiate Ihree bands of electrical waves, which arc 
tent through the ether The central band is called 
^he earner ” Hie one side band extends upward 
and the other downward from the carrier wave The 
former is known as the **upper side-band” and the 
latter as the ”lower** The frequency-widths and 
amplitudes of each band arr the same as the fre¬ 
quency-width and the amplitude of the onginal 
wave but the power at the carrier frequency is more 
than two-thirds of the total. 

The transoceanic system radiates only one side 
band without the carrier. The advantages of this 
method are all the power radiated is effective in 
conveying the message, transmission is more stable, 
the frequency band is reduced, thus conserving wave¬ 
length space in the ether and simplifying the trans¬ 
mitting aerial problem. 

The engineers explain that it is not necessary to 
transmit both side-bands. Therefore, in the new 
method one side-band is suppressed by electnc 
filters. Furthermore, the earner wave is merely a 
continuous alternating current and does not share 
the signal variation. It does not matter whether the 
carrier is transmitted or is supplied to the detector 
from a local source. For this reason the earner is 
suppressed by filters from the modulated wave sent 
out from the transnutting aerial But the carrier is 
reintroduced in the receiving circuit from a local 
source. This is termed "homodyne” reception, since 



o wave of the same frequency as the eliminated 
carrier is supplied to the receiver by a heterodyne 
oscillator 

In ordinary broadcasting the energy is transmitted 
at the carrier frequency, at the frequencies in the 
upper side band and at frequencies in the lower 
side-band The cjirner is the radio frequency modu¬ 
lated by the audio frequency. The upper side-band 
includes the frei]uenries extending from the carrier 
upward and the lower side band includes frequencies 
downward from the carrier In regular radiophone 
broadcasting the earner frequency component com- 
pnaes about 66 percent of the total power and, Inas¬ 
much as it does not convey the message, it is ex¬ 
tracted from the side-band system Each side-band 
transmits the raensage, so that one can be dispensed 
with as IS the cose in the overseas circuit, leofving 
the single side-band as the pathway for alt trafic. 






FOVIR SUFFiaOIT TO SPAN THE SEA 


WHERE RADIO AND LAND WIRES MEET 


TA. M,ft,TirTr mmI*. uf iht tmmHanlie hiltUarttn. Pm. iwfa ./ iJU Ug^fower /Mwfer cf tie Amerteem InniatlamUe nuUopien* reeavuig tietleii. Tie rod^e reteUo <i 
■Mfr titiM UiA« me htthe fmegnmtd. The eu/mi It ISO Ulotemit et the kft. At the U the tdephoite tatbemd and empUlkr /er the nnre elremt 
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The Welland Ship Canal 

Progress on a 25-foot Waterway With 30-foot Locks that Will Open 

the Great Lakes to the Ocean 



[jEFORF dcEcnbing the great undertaking 
which IB known bb the Nrw Wrlland 
Ship Canal, let us consider the topo* 
graphical relation of iho^ va^t inland 
■can known as the Great Ijikcs to the 
Lawrenc'e River and tite Atlantic Ocean Lake 
Supenor—the most westerly of these bodies of water 
^-fitands at an elevation of 602 feet above sea level 
lu surplus waters flow into Lake Huron through the 
St* Mary’s River, whose rapids are overcome by the 
famous SauU bte Marta locks, which include twin 
lockfl in the United Stales Canal carrying a maxi¬ 
mum of 26 feet of water on the sills Through 
these locks, boats of 25 feet draft ran paMs from 
Lake Superior to Lakes Huron and Michigan From 
IjsIu) Huron nhips can proceed by way of the 5 l 
C lair River and channels drrdge<l in Lake St Clair 
and the Detroit River to Lake Erie, which has a 
mean surface elevation of 572 5 fret Here largo lake 
freighters must slop, for the reason tliat the depth of 
water over the sills of the old Welland Caiml locks 
ii only 14 feet, troin Lake Er^e, the surplus waters 
flow through the Niagara River and over tlie famous 
Niagara Falls to disciiarge ultimutely into Lake 
Ontario, whose low water elevation is 242.5 feet. It 
is this great drop of 3K) fret which constitutes the 
mom obstarle to ship transit between the Great Lukes 
and the sea. 

As matters now stand, the 14-fool Welland Canal 



ENTRANCE FROM LAKE ONTARIO 
Thu photograph mn idta of the mautvo chupeter of 
the lock eoHstrmction 


By J. Bernard Walker 

IS the only waterway from Lake Ene to Lake Ontario 
From Lake Ene to the sea, there are two waterways 
—one by way of the Welland Canal, Lake Onlano 
and the St I^wrence River, the other from Lake Ene, 
near Buffalo, to Troy on the Hudson River, and 
thence by that river to the sea The former route has 
a limiting depth of 14 feet, both in the locks of the 
canal and also in the various locks by which the 
rapids of the St Lawrence River are overcome 
lielwrcn Lake Ontario and the pon of Montreal 
The Ollier canal—^known as the New York Stale 
Barge Canal--has a limiting depth of 12 feet over the 
loik sills 

Two Proposed Sliip Cmala 

As the public IS well aware, there arc two projects 
for opening a waterway of sufficient depth to accom 
mudate sea going ships from the Great Lakes to the 
sea One of these is by way of the Welland Canal 
and o deepened St Lawrence River, the other is by 
way, mainly, of the present Barge Canal and the 
Hudson River Since the ultimate depth of any 
canal is determined by the depth of water over the 
permaneat structures, such as the sills of the lock 
gates, It may be said that the 25-foot waterway 
liiniugh the Welland Canal and down the St Law¬ 
rence River will provide for an ultimate depth of 
30 feet whereas the route by way of the New York 
State Barge Canal, as at present suggested, provides 
for a depth of 25 feet over the sills. We think it is 
safe to say that, in the unlikely event of the United 
Sutes Government deciding to take over the present 
barge canal and turn it into a ship canal, the Govern¬ 
ment engineers will take a firm stand in favor of 
building the permanent structures with a minimum 
depth of 30 feeU 

A glance at any map of the region around the 
Niagara River shows that Lake Erie and Lake 
Ontario are separated by a rather narrow peninsula 
of land which meaeurea In width, as the crow flies, 
about 24 miles. For the first 18 miles from Lake 
Ene, the river flows through fairly level country with 
a rather steep fall of the nver for the lost few miles. 
Here it comes to a great cliff or escarpment into 
which it has worn its way bade for several miles and 
over which it thunders in the world-famous Niagara 
Falls, with a drop at the Horseshoe Falls of 155 
feet and at the American Falls of 162 feet. Thence 
It flows swiftly down through the Whirlpool Rapids 
and on to Lake Onlano 

Now, if the visitor were to stroll to the westward 


of Niagara River below the falls, he would find that 
the great escarpment extends along the peninsula 
more or less parallel with the shoreline of Lake 
Ontario, and, ten miles from Nigara, he would 
come upon a scries of imposing engineenag struc¬ 
tures representing the transformation of the old 14- 
root Welland Canal into the new 25-foot ship canal 
—a work the magnitude of which u shown in the 
accompanying diagrams and photographic views. 

It may come as a Miirprise to many of our readers 
to learn that the Welland Canal enterprise cele¬ 
brated its centenary on November 30, 192^ and that 
the present 25 foot canal will be the fourth to bear 
that name The first, begun in 1824 and completed 
in 1829, bad 40 wooden locks with a depth of 8 feet 
on the sills. In 1850, there was opened the second 
Welland Canal, when the number of locks was 
reduced to 27, builf of cut stone with 9 feel of water 
on the Bills This canal is now used for power pur 
poses and all of its locks are still in existenoe In 
1853, the depth was increased to 10 feet by raising 
the banks of the Canal and the walla of the locks. 

The Dominion Government now took up the ques¬ 
tion of inland navigation and the Commission oi 
1B70 recommended a uniform scale of navigation foi 
the Welland Canal and the St. Lawrence route, with 
locks having 12 feet of water on the sills, which 
was later increased to 14 feet. This, the third canal, 
26% miles in length, was opened for 14-foot naviga 



. LOCK NUMBER X LOOKING SOUTH 
AU tho hck» of tko oanol ore M feet deep, $0 fm wide ood 
830 feet long 
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PORT COLBORNE BREAKWATER 
TMj show a Urruh of the tompiete concrele 

Mf^structure of the great breakwater 


lioa In 1687 and the St. Lawrence River canals were 
placed in service in 1901 This canal has cost for 
constmction about $24,000,000 and about $12,000,- 
000 for repairs and maintenance The Welland and 
St Lawrenoe Canals between Lake Erie and Montreal 
have cost Canada about 187,000,000 on capital con¬ 
struction, and about $28,000,000 for repairs and 
maintenance * 

In 1901, the total tonnage passing through the 
Welland Canal was about 620,000 tons By 1914s 
It had increased to 3,860,000 tons, showing that, due 
to increased facilities, the Si Lawrence route had 
gradually drawn more heavily upon the Great f^kes 
Atlantic seaboard trade The Great War withdrew 
many lake vessels into high sea service, and traffic 
through the Canal fell oft from 34R)0,000 tons in 
1914 to 2,200,000 tons in 1918-19, but since this 
latter time^ traflKc has been growing rapidly year 
by year, with a new maximum annual tonnage record 
of 5,037,1-12 tons, eslablislied in 1924. 

The short-sighted policy of 1870 left the Welland 
Canal as much out of date in 1887 as it was when 
the improvements were begun in 1873, whereas a 
moderate increase in the length of the locks alone 
would have enabled a large part of the fleet of 1901 
to descend to Montreal, instead of being confined to 
the Upper Lakes These canals, lodu and river 
channels are entirely inadequate for use by the Great 
Lakes steamers of today, and con now be considered 
as of little more than ^rge sue The improvement 


ei the Welland and St. Lawrenoe Canals to oudi 
dimensions as would accommodate ships of at least 
25 foot draft has been contemplated for many yearsL 
During the past qnartm* of a century, exhaustive sur¬ 
veys have been made to determine the feasibility 
.and cost of such a waterway and another survey has 
been corned out recently by the International Joint 
Conunission Following the opening of the St Law¬ 
rence Route in 1901 for vessels drawing 14 feet of 
water, the Canadian Governrnent began improve¬ 
ments to the Port Colborne entrance of the Wrlland 
Canal, these consisting of deepening the hurlmr to 22 
feet, constructing a million bushel modem concrete 
elevator (completed in 1908), and building large 
breakwaters. So great has been tlic increased move¬ 
ment of grain through the Welland Canal, that the 
Dominion Government has twice found it neretmary 
to add to the original Port Ctilbome elevator, first in 
1912-13 and again in 1925-24, eoih addition increas¬ 
ing the capacity by one million bushels. The elevator 
and its extensions are already taxed to tlie limit of 
their 3,000,OOO-bushel capacitv 

The total length of the new ship canal is 25 miles 
and the difi'erence in level between Lake Erie and 
Lake Ontario is overcome by seven lodu, eai h having 
A lift of 461^ feet The topography of the lower 
plateau and the fact that the canal extends in a direct 
line down the face of the escarpment permitted the 
adoption of lifts of this height They are a peculiar 
feature of the design of the canal, and there was no 
precedent in any previous coiistruclion for locks of 
ihoir size. 

Total Coat About $110,000,000 

The cross sections of the canal show that it will 
be 200 feet wide on the bottom with slopes of two 
feet horizontal to one foot vertical The sections 
whuh were let by contract in 1921 have been exca¬ 
vated to a depth of 25 feet, but the rent of the work 
IS lieing carnc'd down to a depth of 27feet All 
masonry Btriictures, however, are bemg built for a 
draft of 30 feel Hence the canal, whenever it is so 
desired, can be deepi-ned by simply dredging out the 
canal pruun and the harbor entrances Port Welkr 
on Lake Ontario and Port Colborne on Lake Enr 
arc now being dredged to give a 27Vi> fool draft 
where severe wave action may be expected 

The canal has seven lift lot ks and one guard lodi, 
as shown on the accompanying profile. Three of 
these are twin locks in flight, arranged similarly to 
the Gatun locks of the Panama Canal The locJcs 
will have a usable length of 820 feet, a usable width 
of 80 fret and a depth of water on the sills of 30 



BREAKWATER AT ONTARIO ENTRANCE 
TJk concrete^ rockfUlrd cribs upon wkick the concrete 
monolith superstrurture aioi erected 


feet, the lift of each lock being 46V^ feet For the 
25 foot depth, the width of the canal at the waterline 
will be 310 feet The lower mitre gates are 82 feet 
high, and the approximate weight of each leaf is 425 
tons The total estimated wei^t of metal in the lock 
gates and operating machmery is 12^300 tons, and 
the estimated motor load for operating the canal and 
the Port Colborne elevator of 3,000,000 bushel capa¬ 
city, 18 11,200 horsepower It will take eight minutes 
to fill B lock, and the estimated time for a vesnel to 
))as8 through the canal is eight hours 

In addition to the work on the canal itself, there 
has been some very heavy construction for the har¬ 
bors at each end, notably at Port Colborne, where 
massive breakwaters were required to protect the 
oppr<iarh to the canal 

The expenditures lo the end of March, 1925, on 
the new canal had rear lied $50,000,000, including 
the engincf ring ex|ienBe and the purchase of the 
right of way It is estimated that the canal will be 
ready for operation ul>out 1910, when the total cost 
will have br^n al)Out $110,000,000 We are indebted 
for onr data and illustrations to the courtesy of Mr 
Alexander J (rrant, Chief Engineer of this great 
work 


!n an early issue will appear an article on the 
first decade of operation of the Panama Canals 
which was opened to traffic in 1914 and has a 
most romantic history 



OhomerLeoMmOuvtL — 



THE LOCATION AND SOME DETAILS OF THE CANAL 
Larri Map ikswtag rsWsa of the WdUnd Otml to Lakes Erie and Ontario, and to the Niagara Riser. Right Secfisiu through twin Ucks and through canal in rock and in earth 
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The PKRFEcnoN of New Proceura Often Means Months or Research and Experimentation 


A Romantic Achievement in Industrial Chemistry 

A Paint Which May Be Applied Quiekly, WiU Dry Rapidly, Is Tough, Hard and 


n ODAY nearly three million automobiles 
are finithed with a substance which is 
nrither paint, varnish nor enamel, but 
which combines and enhances the qual- 
■ ities of them all. Millions of dollars 

worth of fine furniture, private railway cars, day 
coaches, pianos and even tank cars have a similar 
finish Up to SIX months ago it could only be ap¬ 
plied by pneumatic spray guns. Today it ran be 
brushed on in the home. Unlike the finishes which 
have been standard for gfoerations it is not made 
from gums and oils with a turpentine thinner It 
Ea a new dm'elopinent of nitro-oellulose with butyl 
alcohol, distilled from grain, as a solvent 

A Task for Ploneera 

Sl Gaudens said that a sculptor was a man who 
mixed brains with clay The (wrps of chemuta who 
created this finish were pioneers They mixed years 
of painstaking reaearoh and experience with cotlon- 
mtratea, solirenta and pigments. They modified 
every Ingredient and in some coses th^ actually 
synthesised wholly new cxiropounds to serve its in¬ 
gredients. Then they purified, perfected and amal¬ 
gamated all of the ingredients into a finished 
product 

Today, the substance which they created is used 
around the world. This, in brief, is ono of the latest 
romances of industrial chemistry 

A “paint” was wanted that would have all the 
advantages of the old varieties, with none of the 
disadvantages. It must be compounded so that it 
could be put on quidtly, so that it would dry rapidly, 
but so t^t It would stay permanently, and wear 
mdefinitely without lo« of lustre or protecting 
power. And there were, apparently, no beaten paths 
to follow^-no products Hut might merely be im¬ 
proved 

Dr. Charla 1C. A* Stine, Chemioal Director of 


Resistant to the Elements 


E. I. duPont de Nemours and Company in Wilming¬ 
ton, Delaware, under whose direction it was de¬ 
veloped, thus desenbea the inception and production 
of thu most iraporlant commodity. 

“In effect, we were told that what was wanted 
was a finish that would protea cars, furniture, and 
other finely finished objects The paint, or lacquer, 
or enamel, or wbat-nol, that we were to develop must 
be as handsome when it was applied os is the finest 
finish ordinarily used Yet it must be capable of 
much more rapid application It must be capable 
of carrying color pigments or other coloring matter, 
so that various shades might be readily obtainable, 
and thcM colors must not fade. When dry, the de- 



ACCURACY OF DETAa 

h mnM wAers rmctUmt d9p€nd m ^raeCia /smalm 


sired product must bo hard, so that it would not 
scratch, must—in this particular—be similar to 
glass. Yet It must not have the other properties of 
gloss, lest it crack too cosily. Therefore, with its 
hardness, it must be tough. Furthermore, it must 
be proof against the action of water, against oil, 
against grease, and against the action of such acids 
as might come in contact with it It must not de 
tenorate under the action of heat or cold. Ire and 
snow, sunlight, dust, sandstorms, or mud, must leave, 
if possible, no mark at all And of course, the prod¬ 
uct must be able to compete in price with the finish¬ 
ing compounds in ordinary use. 

Requlrementa Were Str i ngent 

“What this new finish was to be made of, no one 
cared. But of certain things we were sure. It must 
be made of such mixtures os would not eat their 
way through tin cons, for example, for tin containen 
would be necessary for its shipment and storage, and 
the paint would be worse than useless if it ate 
through the tins and trickled all over the shelves. 
Neither must it undergo any chemical changes after 
It was prepared, for that might change the final re¬ 
sult. Then, too, it must have good 'covering power.* 
That u, It must not be transparent, except when used 
as a varnish, for part of its job is to hide the color 
and texture of the inaterml over whidi it is to bo 
spread. And there were many other qualities that 
It must or must not have. And with tliM specifica¬ 
tions we set to work.’* 

The development of this new finish began widi 
mtro-cellulose. When nitrated cotton is dissolved in 
amyl acetate and put on a surface it dries very 
quiddy. It is commonly used as a costing to pro¬ 
tect lighting fixtures, fine hardware and ailverwayo 
from tamisUn^ Bui so thin is this protMing 
when* the solvenU evaporate, that dseplte the fact 
that it is very hard nid very tough* h haa not the 
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PLACED IN NTTRATINC TANKS 
Tkt cIma Umtmt rtctivt frU ^roctsM Mtep 


**bod 3 r” to tUnd up under hard uuge or to wear welL 

Thia lacquer had many of the properties which the 
chemiata were seeking. Could the diemuta make a 
similar solution containing several times as much 
nitrated cotton, and thus make a film several times 
as thick when the solvent has evaporated? Hiu was 
one of the many problems. 

Chemists tried that, but it did not work. They 
put in more nitrated cotton, but immediately the 
solution become more or less jelly-like, and there 
was no way to spread it out smoothly Formerly 
It was thm enough to use, but it left too thin a 
coat Now it would leave a thick coat, but it was 
too thick to spread 

For a long tune the experiments seemed to stand 
•till, or at best to progress very slowly, and then an 
accident occurred, which provided the romance which 
sometimes relieves the patient drudgery of a chem- 
ut*a life. 

An Accident Leads to a Discovery 

A new batch of this thick stuff had been assembled 
and was in a large conuiner n»dy to go to the mu 
ing machine. It was summer time The laboratory 
was warm and, as a matter of experiment, some 
caustic soda had been put into the mixture But 
just as the jelly was about to be. put into the mixer, 
the machine broke down. It was difficult to repair 
It, and the container with the compound stood idly 
by for several days while repairs were under way 
Finally, when the mixer was in working order again, 
the container was wheeled out, the lid was token off, 
and to the amasement of everyone the jelly-Iike 
mass had become almost as thin os water, and almost 
as clear. Here it was, apparently—the very stuff 
for which the chemists had been looking for several 
yean. 

Why it was thin the chemiaU did not know, hut 
after all, the why was len impoitant than the how. 
So they investigated, and found that apparently cer¬ 
tain ohemicala, together with the summer tempera¬ 
ture and the waiting, had rearranged the molecules 
som^w or other, and had thus changed the con- 
siatancy of the mixture. 

The next test was to see if it worked; and after 
mneh experimenting it was found that while it could 
be spread, vrhlle it dried very rapidly, and left a 
bseyy Stmt ft was impossible to use it satisfactonly 
with a hniA, for wto it dried, the brush maria 
w«^ plainly to be seen, FNirtfaer exjieriinent, how¬ 
ever, proved that with a spray gun it could be ap¬ 
plied perfeody* 


But here another problem presented itself. 

Everyone knows that when there u rapid evapora¬ 
tion, there ia s decrease in temperature But where 
there is a rapid lowering of the temperature, there 
IS often a condensation of the moliture in the air 
So, when this mixture was applied, u dried so 
quickly as to lower the temperature of the surface 
on which It was spread, and that, in turn, sometimes 
caused the moisture in the air to condense, with the 
result that the water often discolored the coatmg of 
“painL" 

So the mixture had to be prepared in such a wa> 
that while it would dry quickly by tlie evaporation of 
the solvents and would deposit the desired clear 
film very rapidly, the mouture which might condense 
on the chilled surfaces, especially in the summer 
time when the humidity is very high, must not 
damage the finish by producing an opaque, milky 
appearance of the freshly painted surface—^flush 
ing** as It is called. 

It waa found that this haxy, milky appearance of 
the surface, waa due to the dilution of the solvents 
In the mixture by the water condensing out of the 
air and mixing with these solvents. This difficulty 
was overcome by slowing up the evaporation of the 
volatile constituents of the paint as well as by in¬ 
creasing the solvent ]>ower of certain of the ingredi 
ents used, so that the addition of small amounts of 
mouture would not affect the appearance of the 
finished film. 



DEHYDRATED AND PRESSED INTO CAKES 

The nUnttd colXon tv retiwd ftom the bottom of the preu 


“With that accomplished, the new compound was 
a long step on its way to pcrfecuon,” Dr Stuic ex¬ 
plained. “When applied, it became hard and very 
tough. It was not affected by ordinary acids or 
alkalis, such as road tar and certain types of dust 
and mud which contain June or sodium salts. In 
the West there is enough alkali (sodium carbonate 
and carbonate of lime) in the dust to actually injure 
a finish not properly compounded. But it was neces¬ 
sary to find out Just how hard and tough and rests 
taut It was. Furthermore, it had to be colored, and 
the colors had to be carefully chosen Tlie pigments 
must not settle so as to make it hard to mix them 
thoroughly when the compound was to be used. And, 
of course, the pigments must not fade.” 

Thia neoesallated a lot of exjicriments and tests 
And the tests neoessitated die dlmlopment of a lot 
of strange contrivances. To find out if the finish 
vronld fade, paneb of wood and metal were fiaintod 
with it and were put ofi the roof. But that was not 
satisfactory, for they would have to remain there 
for a couple of years before the tests would be con¬ 


clusive. Already eeveral years bad, been spent on 
the task, and no one was in the mood to sit and wait 
for a few samples to fade on the roof. So on ap¬ 
paratus was designed wherein samples were arrong^ 
around an ultra violet light and aulomatioally Im- 
raersed in containers of water where they were 
soaked for definite periods, then exposed again to 
the eye of the ultra violet arc so th^ the heat and 
light plsyed on the wet surface, Thb was so 
powerful that in a week or two the normal effect of 
two years in the sun was obtained. 




CLEAN COTTON UNTLRS 
Being placed in the top of a powerftd preu 

In tins light, the first painted panels exposed not 
only faded, but when examined under a mirroscope^ 
exhibited certain incipient cracking which was con¬ 
sidered as indicating ultimate failure. 

In fact, a regular part of this test is to examine 
with a microscope the jianeb which have been ex¬ 
posed to the artificial sunlight and the artificial ram 
storms, in order that the incipient failure may be 
dete< led long before it heromt^ visible to the naked 
eye Many finishes are said to have “failed” when, 
to the unaided eye, they still appear smooth, un¬ 
broken films, but the searching eye of the micro¬ 
scope reveals the beginning of the formation of 
nuniite craiks and crannies between the grams of 
the film which, perhaps, months later might develop 
into actual failure of the finish 



NITRATED COTTON UNTERS 
Are tremied by srverol pcoc^uei until attimilaUd 
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TESTING THE PAINT 

in a violet my, mitomatle veather producing macA^nff 


These inilial failures were a serious disappouit- 
roenl, but ihiy served merely to emphasize the value 
of the «cceleral€»d weathering test and to set for the 
laboratory iho task of learning how to avoid this in¬ 
cipient failure. In some cases, the difficulty was due 
to the pigments employed They were not properly 
compounded Baik the chemists went, to work on 
the pigments, and they produi^d a whole new set 
Ihis lime the ultra-violet light and the artificial 
rainstorms hud no effi^t nhatever Tlie color rt- 
mained the same and the film was durable Tlie tests 
prove only that at the end of u )eMr an automobile 
finished in this new coinposiiion is likely to present 
a belter appearance, so far as the finuth is t oiu eriicd, 
than It presented when it was new 

Rut there were other things to find out about it 
It was hard, of course, but /ust how hard^ At first 
they tried to m rati h it with their lliumb nails Then 
they rigged up a machine to i iit it with a sharp 
blade, measuring the pressure rtHjUirrd But the 
incision tended to close after the blade was lifted 
out, and so the results obtained were not accurate 
And so the experimenters developed a different kind 
of apparatus 

A haloni-ed si.ale was made On one of the arms 
waa a perpendicular column, on top of which a hall 
bearing was placed On the other arm a platform 


was built to bold weights. Now samples of the clears 
imcolored enamel are spread on glass and allowed 
to dry These samples are turned upaide down, and 
placed on a support over the ball-be^ng A wei^t 
IS placed on the other end of the scale, puahing the 
ball benring up against the enamel The diameter 
of the dent made by the ball in the film is measured 
with a microscope and the hardness of the film can 
be measured by the weight necessary to make the 
dent a certain diameter Another test uses steel 
plates fill Killed with this paint, which are chilled and 
then dented on the reverse side Thu finish must 
sunive blows which may crack the steel but not the 
finish' 

Blit how tough IS il? And how can toughness bo 
measured ^ 

Durability Testa by Sperial Machine 

Coats of the film are spread on sheets of bn. 
When the mixture hga dried it is peeled off the tin, 
and a stamping machine cuts pieces from the strips. 
These pieces are ail cut the same size so that the 
results may be roinparccL Clamps lake hold of the 
ends of tins thin film, and tension is pul on them 
The amount of force necessary to break the film is 
measured, and the experimenter learns how tough 
the film IS Thifl same apparatus is used to measure 
resilieiic) How far can the film be stretched, in 
other words, and how much will it lend to resume 
Its former shaped 

It IS obvious to anyone that the material dries 
quickly But how quickly^ 

At first, a coat was spread and someone stood by 
with a watch and touched the sticky surface from 
time to time, until his finger no longer made a mark 
But now a disk of gloss la painted, and js instantly 
put on a revolving plate Cher this is a sand box, 
from whhh pours a fine stream of sand The sticky 
disc revolves, and the sand is directed on it in a 
spiral By a simple timing device the time of the 
revolutions is noted, and after the film has dried, 
the glass disc is taken out and shaken The sand 
that has fallen on the film after it has dried flies off, 
and a gradually fading spiral of sand sliows how 
long the drying process look. 

It tak(*s IdVl* hours to paint the body of one make 
of automobile with this new finish Formerly it tuok 
336 hours with ordinary varnishes and enuinels The 
labor costs less, and the costs for matenals have 
been decreased os well Because of the increased 
speed in handling cars in the automobile paint shop, 
the number of bodies tied up in the process and the 
space necessary for them have been reduced 75 per* 



CONSTANT TEMPERATURE ROOM 
Itkere tests are made for toughness and darabOUy 


cent 'flirough the saving thus brought about, one 
big manufacturer of medium priced cars was en 
abled, recently, to reduce considerably the pnee of 
hiB product 

The success of this new finish, which was rapidly 
adopted by the automotive, furniture and railroad 
induslrtps, treated a public demand for a product 
which could be used in the home. Few of us have 
enough work to do in painting the kitchen chairs or 
the baby's hobby horse to warrant putting in a spray 
giin and an air compressor' Consequently, work 
was liegun on perfecting a '^brusbrng** product sim¬ 
ilar, in its final elTett, to the spray-gun product It 
took two years to do it, but it is done-—done too, 
after many unsuri-cssful experiments that finally set 
Dr Stine and all his assistants to work, toward the 
end of 1925, with their sleeves rolled up and their 
coats off—working evenings and Saturdays, holidays 
end Sundays—for four energetic weeks At the end 
of that time, they rolled down their sleeves again, 
and emerged from the laboratory with a new finish 
and laconically announced that here was a finish 
which had passed the chemical tests but would have 
to be tested in actual use Then this was done, sue 
ccssfully, too. Truly romance lurks even amid the 
exactness of the chemical laboratory, if we can but 
find it 
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Measuring the Color of Hay 

Definite Standards of Color Have Been Formulated for Use in Grading Hay 

By O. M KUe 


OlX)R hay,” i» a common cxpmi- 
Eton among hay dealers What they 
mean is that hay whirh retains lU 
natural grem color usually has more 
feeding value and bnngs a better price 
than other hay. 

But how to determine color accurately was a 
troublesome problem to hay experts of the United 
States Department of Agriculture, who were seeking 
to set up standards by whnh hay might bo graded 
“Light green” or “medium green” are expressions 
which may mean entirely different things to pur¬ 
chasers or even to oflkial inspectors of hay 

By an ingenious application of the Munscll Color 
System, worked out by K B Seeds and his asso 
elates in the Department of Agriculture, local in 
spectors may now determine color values accurately 
and definite color standards have been set up 

Hay of Compoaite Color 
For applying the Munsell system to practical use, 
disks are provided whose, color values according to 
the Munsell system are known, and which include 
the five primary colors, red, yellow, green, blup, and 
purple, and five intermediate colors, yellow-red, 
green-yellow, blue-green, purple-blue, and red-pur¬ 
ple. When two or more of these disks are spun on 
a motor shaft at high speed, the colors of the 
exposed portions blend into one composite color 
By trial and error in the selection of the various 
disks and changes in the amounts displayed, any 
color can be matched The measurements for this 
color according to the Munsell system con then be 
ealculated from measurements of the exposed areas 
of the various standard disks used m miking the 

Hey does not have a solid color but is composed 
of many planta having wide color variations. These 
various eotors must be blended into one composite 
c<dor before the color of die hay can be measured 
the Munsell system. To obtain this composite 


color a machine was devised in which a portion of 
the hay IS spun at high speed The Munsell disks 
are spun simultaneously on the shaft of the appa 
ratUB Thus the composite color of the hoy may be 
compared with the composite color of the disks 
This machine and the methods employed in its 
use are shown in the illustrations When it is 
desired to measure the color of the hay in a bale, 
the bale is opened, portions spread on a table, and 
a representative portion selected from the lot by 
trained investigators of the Department This wad 
of hay IS then placed in the metal container, the 



ruz WIRE SCREEN 

In Iks renter of the ctraiiar wooden rover, s wire screen 
presses nghUy on the hay to prevent loss of leaves 


circular wooden cover la pluied over it and the con¬ 
tainer and cover locked together with thumb screvrs 
III suc'h a manner ihol the wire screen in the c»nter 
of the circnilar wooden cover presses tightly on the 
outer surfaa' of the hay to prevent loss of leaves. 
This container is then fastened to the front of the 
machine with the shaft through the center of the 
hay The operator next selects the dinks which he 
lieheves will produce a c^ompositc color matriimg 
the hay and arranges them on the threaded end of 
the shaft in the center of the hay 

U»c6l in Grading Hay 

The disks and hay sample are then rotated at a 
speed of about L,^X) revolutions per minute. The 
illustrations show how the various colors of the hay 
and of the disks blend into concentric rings of com¬ 
posite color at this speed The operator notes the 
relative composite color of the disks and the hay 
The apparatus is stopped and if a perfect match is 
not obtained at the first trial the disks are readjusted 
to display such different amounts of the various 
colors as sc-em most likely from previous expenenoe 
lo bring about a perfect matih. This proccsa is 
continued until hy trial and error the perfect match 
iM obtaineci The operator then measures the sise of 
the segment displayed of each disk used in matching 
tlie hay Trom the figures thus obtained the hue 
of the hay according to the Munsell Color System 
IS easily calculated by means of a definite formula 

Sampler from hundrrtU of bales of each kind of 
hay have been measured in this way by specialists 
of the Department As a result of these color investi 
gallons it has been possible to formulate definite 
standards of color for use as a grading factor in 
the standardisation of the most important kinds of 
hay 

This device for measuring the color of hay may 
be used for measuring the color of other commodi 
ties vrith certain modifications to adapt it to their 
varying physical requirements 
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Muu Powu U UfltD FOR Tram Cau to Get Bananas non thc Plantations to tbe Main Line of the RAii-y>^n 


Agriculture in the Tropics 

In Actual Production of Food Value per Acre of Land Cultivated, the Banana Exceeds 

Wheat or Any Other Crop 



[OPULATION has a tendency to increase 
faster than food,** vrrotc Thomas Rob¬ 
ert Mallhus when the United Slates had 
a population of almost five million 
Now that we have an estimated popu 
lation of 120,000,000, the strupgle fur existence is 
far more real than it was in 1800, when the thinking 
tnea of thc world had begun to appreciate the trulha 
atatod in the Malthusian theory 

'Hiere is, however, one saving grace m the silua 
tloo—and that is the increased fatililies for trans¬ 
portation by railways and steamships whuh moke 
it possible to transport food quickly from one part 
of the world to another. If we except those remote 
diatrlcta of Asia where modern transportation meth¬ 
ods are unknown, it u impossible for starvation to 
occur today, for in the event of disaster, radio and 
telcgniph would carry Uie news far and wide, when 
swift steamships and railways would unload supplies 
almost befoie the victims of fire, qiuko or failing 
orops would be more than unpleasantly hungry. 


A Suplo Food in the Tropicra 

But in order to have necessities, it is hrsl neces¬ 
sary to produce them, and the most important quest 
in the world today is that for virgin trrntorv where 
additional conamoditirs may be raised in order that 
the mounting millions uf the worId*s population may 
be cared for. 

Our own west, the steppes of far-away Riissia, the 
llanos of thc Argentine, the fertile sj>ols of Africa 
are on the way to contributing thoir quota Still 
the cry ia for more arable land. Where shall it be 
found’ 

There remains no “terra incognita ** Prattically 
every foot of the land surface of the habitable globe 
has been accounted for and information regarding 


water supply, fertility and neamesa to markets is 
all set forth. 

A possible solution of the problem lies in a more 
extensive use of the vast territory included in the 
equatorial region—the most fertile, the most prolific 
land in the world An abundant rainfall, the solar 
warmth that nature loves, and a soil frrtiliied by 
the vegetable mulch accumulated through countless 
years, make it the favored spot for raising bumper 
crops. 

An appreciable start in tropical agricultural de¬ 
velopment has already been mad^ Lfast year there 



CUTTINC INTO A BANANA PLANT 
Not€ tht oceeedinify poromi cAarseftr s/ the ipMd 


were imported into the United States 28,225356 
stems of bananas—1326,688367 pounds of this de¬ 
licious tropical fruit which » as sustaining a food 
Of the familiar potato, and which reaches the ulti¬ 
mate consumer in a wonderful germ-proof package 
designed by nature herself. In addition to num¬ 
ber of pountb brought into the United States, on 
enormous quantity of this fruit was imported into 
Europe where, year by year, bananas are becoming 
more popular. 

Thc banana ia not a luxury It ia a staple food. 
Together with lU near relative, the plantain—miisa 
paraduiaca —it constitutes the chief source of car¬ 
bohydrate food of enormous numbers of people 
dwelling in tropical countries; and it occupies in 
their dietary the place taken by potatoes and such 
cereals aa wheat, rye and barley in the rations of 
dwellers in the temperate lone. 

Rich In Food Value 

Estimates by various authorities show that in 
actual production of food value per acre of land 
cultivated, the banana exceeds wheat or any other 
crop For this reason, the banana affords a valuable 
addition to the standard food supply and its greater 
utilisation will help to solve the economic problotn 
of how to supply the world’s increasing millions 
with a staple food which is obtainable at all aeosona 
and at a reasonable cost * 

In addition to its carbohydrate concent, the banana 
also contains other essential food elements, namely, 
mineral aalu and vitamins and, in aman quantity* 
protein and fats. In flavor as well as in fo^ tsIuo 
it easily beads the list of fresh fruits. In mrgy 
value and tissue-bnildiiig eJenmts it aur|iiians mpst 
vegetables. Judged by these standards, the banana 
costs IcM per pound at all seasons than any of the 
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other frolti ead inoet of the oo mmnn vegotablee. 

' The low4yiii8 conntTy bordering the CeriUMm 
See end eloiig thoee rivere which flw into iu b the 
netnral hebltet of the benene, and it it this land— 
frfdck yim leigelj primeval jungle—that is now 
being itiedw to yidd ha share of the frorld’s food 
wpply. - 

The first and mpst important step in the esteblish- 
nent of e banana plantation » tim eeleotion of the 
landL Climate, soil, rainfall, drainage^ liability of 
damage by flood and homcane, as well as by insect 
and animal pests, must all be considered. Thra there 
is the problem of establishing and maintaining ade- 
q[uaie transportation facilities. 

For the plantations, virgin land is used. Usually 
this land is heavily forested and covered with a 
dense tropical undergrowth as well. Once the neo> 
etsary drainage system is completed, the land must 
be underbrusbed, lined and slaked b^ore it is ready 
for plantiitg. 

Each Plantation a Village 

**Undeibrusfain^ consists of chopping out the 
httvy secondary groHlh valh macbeies, so that the 
workers may move about easily between the trees. 
The lining and staking operation consists of plotting 
out the desired locations for the individual plants 
and marking each location with a small stick of 
bamboo or wild cane as a guide for the men who 
do the planting. 

The HoaU *^rkei^ is usually a piece of rhuome 
or bnlbroot, planted in the same way that flower 
bolbs are planted in a northern gardoi The seed 
bulbs each of which weighs several pounds—are 
thig on adjacent banana plantations and earned to 
the new dmlopment on the backs of pack animals. 

Next comes the felling of the larger trees, which, 
to prevent injury to the young plants, must be done 
before they appear above ground. Owing to the 
density of tropical growth and the enormous sisr 
of many of the trees, this process is both labonous 
and costly. 

To the uninitiated, a newly established banana 
plantation, after the felling has been done, would 
seem a land laid waste by some devastating force 
rather than a ^farm" in t^ making, for the entire 
plantation b an almost impassable tangle of stumps 
and trees with branches interlocked and matted with 
vines, like a heavy forest shorn off at the ground 
and laid flat u a tangled mass. 

Through thb mam must be cut the right of way 
for small narrow-gage tramways and roads. With¬ 
out thb transporution system, the materiab neoes- 



A PERFECT BUNai OF BANANAS 
The banana grow* with the uidivtdiiet fruit pointing upward 
and not downward as they are hung in the fruUer^s ihop 


aary for construction work and the supplies for 
employees and laborers could not be brought from 
the supply base which may be, and frequently is, 
many miles away, nor could the bananas themselves 
ever reach their waiting markets Quarters for em¬ 
ployees and laborers have to be built, areas cleaned 
and pastures made for work animals, in short, a 
small, complete, modem village must be built and 
maintained on each plantation. 

Much of thu work must be done simultaneously 
with or immediately after the planting in order to be 
ready to handle the crop which begins to come in 
twelve months later. 

It IS a race against tiroe~a race in which the 
uncertainty of the elements plays an important part. 
Both farm and construction work are continually 
interrupted by heavy rainfall The most promising 
outlook may be turned into disaster over night by 
a flood and several months* time and labor lust On 
the other hand, should there be a drought, many 
of the seed bulbs may not germinate, necessitating 
later replanting Also, a lire may start among the 
felled timber. Either occurrence b disastrous to the 
planting. 


At the end of three months, the plantation b gflwn 
its first cleaning by hacking away the branoboa of 
the felled timber and chopping down the rank trop 
ical growth which has sprung up since the seeds 
were set and which, if l^t, would soon choke ant 
the young banana plants. 

Regularly thereafter, at intervals of three or four 
months, this cleaning is repeated and each dme 
^misses,*' which have resulted from failure of the 
seed bulb to germinate or from damage to yoiing 
plants by felling or other causes, have to be rqilaeed 
by replanting The Buoress of the plantation, how- 
eyor, depends largely upon the **8tand” of healthy 
l^ants oblamed from the original planting 

Each plantation is in constant touch by telepbane 
with Its district headquarters and the central ofice, 
whSdi issues cutting orders to insure the fruit reach¬ 
ing port at the some lime as does the steamer w hi ch 
u to carry it to market 

No Black Times Here 

The northern farmer generally ships by truck to 
the nearest railroad E'requenlly his trudt delivers 
his produce direct to the market Beyond paying 
his share of the road tas, be w not concerned with 
^^maintenance of way.** In the tropics, however, each 
**farmer*' is responsible for the maintenance of a 
fairly coniplicalcd transpurlalion system. Through 
out the year, he must keep a considerable force of 
men at work clearing the swift growing vegetolum 
from tlie roil and tram rights of way, and from the 
roads by which men and pack animals bnng the 
fruit to these earners. There are innumerable 
bndges over the dramage and irrigation ditches and 
the small rrefks. These require constant attention 
and repair, particuUrly after heavy rains, when 
many of them are swept away by the rushing waters. 

On these tropical **fBniia,’* the sbek tunes on 
which northern fanners can count are practically 
unknown From the time the new land is selected 
until the lost bunch of fruit is shipped, the race 
against time is unceasing 

Without a doubt, the next decade will see vast 
development in tropical agriculture for various 
essentials—rubber and food products particularly. 
In this reclamation, the United Fruit Company 
stands os one of the pioneers in its accompibhments 
as to production and—possibly an even more im¬ 
portant phase—the development of health and hy¬ 
giene to a point comparable with that m temperate 
BODCB. It 18 indeed a task for the indomitable—for 
men who never for a moment concede that the thing 
they set out to do b impossible of achievement* 




UNLOADING FROM THE SHIPS HOLD 

EmA podtet of a motdag ondieu beit carries a tingle bunch of bananas to Us iostinatidH 





Forty-one Hours From Raw Materials to the Finished Automobile-Through Systematic Production Methods 
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FlGUHfc I 

On ttu right U shown the dritnng mechaniem which u iexihty connected the uet 
piece, 030 the ditk K with rndial eiot 


nCURE 2 

Baianced on Ani/e edges, the test frame is free to osciiiate, Umited oniy hy the oemtrol 
spring 5 and the Unk L at the end of the frame 


Killing Vibration ;t: 

An Exact, Scientific Method by which Minute Unbalanced Masses in Rotating Parts 

of Machinery are Being Located 


n "” |N the history of mechtnlctl engineering, 
no advance in eflkiency within an equal 
period, has been recorded, approaching 
that of automotive engineering during 
the last twenty-five years. From the 
single cylinder of the early days to the present 
straight-Ime eight, an astonishing record of one 
refi nem ent after another is evidenced. 

In hiB articles on Engine Balance*, Professor Cor- 
mac clearly outlined the fundamental considerations 
which must obtain, in order to balance the recipro¬ 
cating masses of the moving parts and to eliminate 
vibration m high-speed, internal combustion engines 
Thu is still an essential procedure preliminary to 
manufacture, but a method has now been perfected 



FIOUBE 3 


One of important npplicanons of precision balancing is 
to high sp^ eiectricai rotor parU 


which adds the further refinement of locating the 
unbalanced masses in the finished product itself, 
both as to their total moment and their plane of 
location. Thu u accomplished by a particularly 
ingenious and interesting mechanism called the 
Gisboh precuion balancing machine, which is being 
widely Used by manufacluren for balancing crank¬ 
shafts, flywheels and other rotor parts 

In a rotating shaft, a state of unbalance is caused 
by unequal centrifugal forces pulling from the axis 
in different directions. In determining the amount 
of metal to remove, or the weight to add in order 
to correct the unbalanced slate, it is necessary to 
measure the exact amount of the unbalance in terms 
of some convenient uniL The unit used in the bal¬ 
ancing machine which we are describing, is the 
'*ounce inch *’ An ounce inch Is the relative centrif¬ 
ugal force produced by a weight of one ounce at a 
distance of one inch from the axis. 

Dynamic Balance Analysed 
Dynamic balance in a rotating object is always 
secured by countcr-balanang in two different trans¬ 
verse planes, located preferably near the ends of 
that object For example the drum. Figure 6, may 
have a heavy spot in its wall at H, the position of 
which u unknown. In balancing this drum, no at¬ 
tempt need he made to find the exact location of 
this heavy spot, but two planes c and d, are arbi¬ 
trarily selected in which the weighu C and D may 
he placed in order to counteract the unbalance caused 
by the heavy spots. Dynamic balance places the 
body so that when rotating at speed, it tends to lie 
freely in a perfectly horisontal plane, or to reniam 
without vibration In whatever plane the center line 
of its bearings prescribe. 

If the heavy spot H, happens to be nearer to the 
correction plane c, than to the correction plane d, 
then, in order to secure dynamic balance, the two 
weights C and D, must he of different sues. The 

AoMriesB. YoL lU. Tngm ll-M sad II3-U4 (Jsir 
and Attctttt. ISU). 


sum of the two weights, will, tit oourse, equal the 
weight of H, but the heavier one nust he placed in 
the plane c, shown in the figure. The lights wdight 
must be placed in the plane d, faithM from H. 
Such corrections would place the drum in complete 
static and dynamic balance. 

In the illustration, Figure 2, the varloitaa impor¬ 
tant parts of a precision balancing madhine are 
indicated. B Is the pivoted frame on which are 
mounted the headstock E, and two adjdstghje roller 
bearings for supporting the shafts be te^gsL TUa 
frame rests on two ^knife-edge" pivots P, wch are 
located a aubatonUal distance apart in « tcgdefCaae 
plane in order to give stability to the frame. Una 
frame, with its pivot bearings, is flexibly held In a 
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. mURE 4 

important improwmenf^in the ofidoiur of Aew Am hmm- 
obt a in ed Ay eorrm hdmeae 
















$mit, iMi 


SdBNTIFIC AMERICAN 


48 


yerfifaa ty tmm of tho teog» <at 
8^ wt^ k fwtf oBJ rigidly «t one end to tke iMry 
iMpo o^tl« the odwr end being atttcbed 

to thOfMter end of the pivoted frame by means of 
tho L 

The hMdstodc E, carries a spindle which is pro* 
vlded with ar suitable clutch for making a positive 
hot flealble driving connection with the shaft to be 
tested. Thera is mounted the large disk K. Thb 
disk is provided with a radial slot in which slides 
a counterweight W, which may be clamped in any 
hwation In the slide from the center to the edge of 
the disL See Figures 1 and X Along the slot there u 
a graduated scale m inches and decimal fractions 
diemf. This has its aero mark at the center, and 
bears an Index mark cooperating with thia scale 
The standardised counterweight is 10 ounces, and 
by means of this, the disk K, may be thrown out of 
Indonoe by any deaired amount, measured in ounce- 
inch units. 

Coanteriralaitdwg the Unhalanee 

When the counterwei^t Is at the sero mark on the 
scale, the spindle with its clutch and disk mounted 
on It is in a stale of perfect balance. The frame, 
loaded with ila headstock and the piece which is 
about to be tested, is free to swing on the knife- 
edge pivots like a scale beam. Due to its weight, 
it has considerable inertia. Hus inertia u counter¬ 
acted by the heavy spnng S. Therefore, with the 
shaft and spindle at rest (not rotating) the frame, 
when given an impulse, wUl oscillate up and down 
with regular bests, the time of which is constant 
and independent of the amplitude of the swing 
Theae beats are recorded through suitable links on 
the indicator A. The length of time for a complete 
oodllation is called the ‘^tural period" of the 
frame. 

When the object which is bemg tested routes at a 
speed such that the tune for one revolution eicactly 
equals the natural penod of the frame, it u said to 
be routing at the “critical speed ” In operating 
the machine, the critical speed is obUined by start¬ 
ing the shaft at a speed slightly too high, and then, 
as it continues to route by lU inertia, lettmg it grad¬ 
ually slow down to the critical speed, at which the 
nnntiier of revolutions and oscillations exactly coin¬ 
cide. 

On account of the existing unbalance above noted, 
its roUtion will obviously cause the frsme to oscil¬ 
late on the pivots. By watching the pointer move 
on tile indicator A, as the piece continues to route, 
the amplitude will be observed to increase slowly 
os the speed of roUtion slowly decreases. When the 
critical speed is closely approached, the amplitude 
will b^n to increase at a more rapid rate, and when 



nCURE S 

Above^ reKutera the btmt or oaciUotion of the btdanced 
frame—both amplUude and perM 


the critical speed is reached, the amplitude will be 
maximunu 

This process is based mainly on the fundamenUl 
principle that the mazimum amplitude of the pivoted 
frame (whirii occurs when passing through the criti¬ 
cal speed) IS always in exact proportion to the 
amount of unbalance existing in the shaft being 
tested This principle permits not only the measure¬ 
ment of the exact amount of unbalance in ounce- 
inch units, but also the determination of the exact 
angular location of the heavy side. Thus a mark 
may be made on the shaft or other objects being 
tested at the exact point where correction should be 
applied As the measure of unbalance is the xnaxi- 
mum number of scale divisions swept by the pointer, 
it is necesury fo detemnne by test the value in 
ounce-inch units of each division This value ih 
called the “calibration constant “ 

With the counterweight set at the center, or rero 


position on dmk K, the test piece is whirled and the 
amplitude reading noted on scale A. (Figure 5). 
This reading is the record of the free swing and 
the number of scale divuions covered by the pointer 
IS tile measure of the existing unbalance. The 
counterweight now is set at a sufficienl distance from 
the center to create an arbitrary amount of unbal¬ 
ance in the disk K A few trials will find the 
position at which the amplitude reading la greatest. 
In this position, the known unbalance in the disk, 
and tho unknown unbalance in the test piece ate 
acting in the same radial direction, and thu ampli¬ 
tude reading is, therefore, the measure of the sum 
of the two amounts of unbalance Because the un¬ 
balance of the disk is a known quantity, it is a very 
simple matter to deternune the required calibration 
constant 

For example, suppose tlie unbalopce existing in 
the correi lion plane of (he shaft which is being 
tested IS known to be 15 ounce inches, and that in 
testing, the maximum sweep of the pointer u ob¬ 
served to be 12 scale illusions then the value of 
each division will be 15/12 or 1.25 ounce inches. 
The calibration conslant is, therefore, 1 25. 

With thu correction arbitrarily applied, the ma- 
(hine IS again speeded up and allowed to poas 
through the critical Bj>eed, as before The second 
amplitude in this process bears a relation to the first 
amplitude which is dependent on the angle between 
the point of application and the point required. 
After determining and setting off this angle, a third 
run will check the result For determining the cor¬ 
rections proportionate to amplitudes, and for ascer¬ 
taining angles, the apecial calculating rule C, which 
requires but two settings, is furnished Thia rule is 
also mounted on the instnimcnt column at the left 

The Exact Point of Correction 

After completing the first determination, the work 
is reversed in position and the correction Is deter¬ 
mined for the plane initially over the pivots, thus 
completing the operation A critual spe^ of about 
100 to 110 revolutions per minute is generally 
employed. This low spe^ prevents distortion of 
the work due to centnfugal forces. 

In the precution balancing machine, we therefore 
have a means of measuring directly and exactly the 
amount and location of the correction necessary to 
furnish exact balance This is a big practical step 
toward the complete elimination of the evil of vibra¬ 
tion 111 modern high speed machinery 

That the silkworm m being replaced by a cAcrru- 
cal process is now nn established fact* An 
authorUy on t kemisiry will, in our August issue, 
(ttultne the way in which thu u aecompluhed 
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REASSEMBLING FALLEN RLINS OF MAYAN ARCHITETTURF 
Very luUe U known about the Mayan hireo/dyphs The aigni which have enabled archaeoiogiMia 
to work out important Mayan dutea are now known, aa arc the symbols fur the gods, the sun moan 
and planets It u not believed, however that any of the inscriptions are purcty luerary, as ora 
thost found in Egypt, Mesopotamia and other parts of the Old World 


AN ARCHWAY IN THE GOVERNOR'S PALACE AT UXMAL 
This building, ^20 fret tong by 40 feet wide, rontaint two of these archways 
The Mayan arch was simfiy a facing over a concrete filling They did not 
understand the principle of the true arch unth keystone, and their arch was 
therefore not as strong as such an arch soould be 



EASTERN SIDE OF THE NUNNERY QUADRANGLE AT UXMAU WITH THE HOUSE OF THE MAGICIAN SURMOUNTING A PYRAMID IN THE BACKGROUND 
M Uxmal there are five large groups of buitdtngs, the Governor's PaUce, the House of the Turtles, the House 0 / the Pigeaus, the T^Me 0 / lA« MuMau end thu Hwtuwy Quudnu^ 
In thu pieture the Temple of the Magkian is shorn on lap of m pyramid 90 feet high, and 940 by 190 feet at the 
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Novel Devices for the Shop and the Home 

A Department Devoted to Recently Invented Mechanical and Household Appliances 

Conducted by Albert A, HopkUu 



A New Type of QoiJk 

O NE of OUT English saorrespondents, Mr. 

R. N Pickering, a wellduiown clock 
designer and manuftcturer of London, has 
fsvored ns with photographs of a most In- 
leresdng clock and a beaullfully engraved 
dial Mr. Pickering has discovtsed alloys 
which render steel parts and oil lubrication 
onnecesaary The movcmrnt is supported on 
a heavy bMk plate which b bolted to the 
case ai^ which carriea two ma«ive pillara 
for auppoiting the fraoM The frame, in 
turn, oamea the tune tram and the twelve* 
inch dial The frame is made of a circular 
ornamental plate and a front bar, placed one 
inch apart, thus allowing space for the 
barrel and other parts of the mechanisin 
The dial Is silvered and the raised figures 
arc of gill, A smaller dial of similar con 
■truction shows the seconds. All the psrU 
sre richly gilded, plerred and engraved The 
beauty of almilar workmanship will be socn 
in our smaller engraving 1lio pendulum 
consiau of a glasa jar of mercury auspended 
In an ornaroenul stirrup. 

An Accurate Method of Timing 

A n Inventor, of Anderson, Indiana, baa 
> devised an inierestlng hydraulic timing 
device for racing cars. The bose, as shown 
In the engraving, la an ordinary three^purter 
inch garden liose. When the driver Is quail 
fylng on the track, the front wheels force 
tlra water Into the cylinder barrel which 
operates the lever. The lever, In turn, starts 
the stop-watch. After the lever or plunger 
la moT^ outwird, the rear wheels hive no 
effect on the hose, because after the car b 
on Ita qualifying bp, the plunger b pnahed 
back to ita norool position. As the driver 
crosses the hose again, it slope the watch. 



First Aid to the Picnic 

O longer need a picnicking party la^ 
boriously bunt a dean, level, graaay 
spot on which to spread a cloth for lunch* 
Ing. The trunk that rides in style on the 
bock of the automobile and carnies all the 
supplies may be turned into two fsirdzed 
tables and two stout benches on which the 
lunclicra may sit We Illustrate a closed 


Antl-Pilferlng Lockcre 
E constantly read of students losing 
their clothing, et cetera, while attend 
ing classes. To obviate these losses from 
petty thieving, a pUn is in use by whirh 
■pace behind movable blackboards in the 
classroom is utilised for lorkers. The black 
boards may be raised and lowered ho as to 
give an opportuully for hanging up the 




trunk and also one opened, to show the 
character of the furniture wlwn in use. 
The aides, as will he noted, form the tables, 
and the double ends, the two benches. All 
ore put together in a jiffy. 




clothes. Wlien the blaekhoanU sre pulled 
down, the ricks with the studentB* clothing 
arc not vituhle 

The lower part of the sliding bUckbuaid 
b of wood. 



A New Sdfntilic Thermometer 

T he writer recently viiited the wonderful 
labnralnry of the General Electric Cira- 
pany at Schrnretady and was ahown a thcr- 
rooniett r which, from all appearances, looked 
like the usual mercury-ln'glsss thermometer 
Upou looking at the graduations, he dtscov 
ere<| iliat a tempenture of eighteen hundred 
(iegrres could be registered The bulb and 
sicm b made of fused quarts, and moiead 
of mercury, which would boll and cause 
the ibermomctcr to esplode at auch t tcmi- 
pertture, gallium, one of the rare metab, 
IS used A lemperalure of one thousand 
degrees Fahrenheit is the rnavirnum with lh« 
mcrcu/y in glass thrrmonirtcr, and luch thrr 
motneters are iiiarruraie at high tempera- 
lum Tlus iH one of the first dcvelopmoiU 
in the prnctiial use of quartz tubing. Gal 
hum is similar to mercury in appearance, 
but 11 much hghter in weight. It melts at 
a temperature of one hundred degrees Fsh- 
rcnlieit and can be cooled to about forty 
dcgrfM>s before solidifying Gallium bolb at 
■bout iliirty-six hundred degrees, so It la not 
necessary to have It under pressure in the 
llirrmometer 

A Toothbrush That Is Different 

A n Illinois concern has put out a tnnih- 
> brush that b quite different from any 
dung on the market It la round and made 
of stiff bristles which can penetrate between 
the teeth, thus covering spaces which are 
not touched by the ordinary toothbrush 



Plarssff M fsr ths rag uls r dock 
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Uilttg the Mrepcr to ^con pole eml 
pane 

Combination Bruah-and-Scraper 
Hu Many Uaea In the Kitchen 

T ins comblnitlon bmhond-Mriper hot 
nMD 7 luea m the kitchen in cicaniung 
paiu, fhshet, or even icraplng an I ]>rufl'iJnK 
vogeuble* for eooklng. Sacky food on the 
■tew pani end fry pone may ho caii'y acriped 
off with the eorapcr which le I lly fa* omid 
to the edge ol the bruoh llie brush b 
tuefol when uolng soap and wi er in clcani- 
Ing psrtiouliily dirty pan*. Pota'on end 
other vegetables which are uiuolly quite 
flirty before conking may bo quickly cleaned 
with iu eld 9nce the dvvico U usually Mild 
for a dine, it would pay to have two, one 
for eeoh parpooe. 

A Sanaible Toy for Childrmi 

T here hoe recently been introduced a 
new toy cnnoioting of tin oeciiona from 
which miniature buildinga con be eoMly con 
otrueted by children Seta compoord of floor 
pleoee, wallo, wlndowo, el cetera, may be 




Patting together the tin oecllonal toy* honoe 


There ore eeveral lypci of windowo, doorti 
cornices and bolconira. Tf the boy ■ pocket- 
book U deep enough he can conoiniot a 
replica of the Woolwoitfa Boilding or any 
other toll airuoture. The unite are omaU and 
ore not eoaJly broken 


A opooa with a gmdoatcd bowl 

hed In varying oixco. The enameled floor 
pieces ore made to receive a binding plate 
■o that they may be attached to other floor 
pieces. Any style and oue of huil hng may 
be ooDSlructed with the binding plate as ■ 
basis After the floor pieces havo been 
Joined together in the desiml slmpe, the 
youthful contractor can fit the edgin of the 
, walls and windows into tJie grooves of the 
floor pieces. In cose llie building Is going 
to be more than four squares eac^ way. It 
can be braced by plsrlng suppor ing walls 
between every second floor The piece* may 
be had In virlou* color* The wsllo, floors 
and windows are made uniform In size 


Sc rap w If ■iinfliaff to the adgo af 
Um Wuh 


method evolved by the woiken at the OUe 
Sute Agrlonltorol Eaperlniem StotUa ohobld 
be of value; A frame of golvanbed pertf- 
tiofls furaloUng eight otolla In a rew ia the 
principal port of the appnrotoa qsmL A 
win screen is need in the front of tbe stall 
while a golvanlaed Inn gale 1$ placed In the 
rear of each stall With tbe frame In place 
tbe pigs are driven oetiaimtely Into tbe oUlls 
so as to face the eamera thnragb the wire 
screen IW oafloen rasta oa a tripod at a 
certain dJUkonee in front end b foamed on 
the pigs thiou^ the soreen. Aa soea na tbe 
camera li properly foeuwd, which may be 
done at tbe opeiatoc'e lelsi^ the frame la 


1 


InterMtlng Method Uied in 
Photographing Anlouda 

T he art of focoting a camera on a group 
of pigs and securing good plctores ba* 
annoyed ■ great many photognphera. A 



Thla animal group was posed by a new method 


A magaatao lootUmuA 

hoisted by means of overhead puQeya and 
exposuree are made as soon u the frame b 
clear Thb method does away with the 
annoyance of trying to get a nnmber of ob¬ 
streperous pigs lo look their best, 

Maaaure aa Yoa Mix 

I N this kitchen spoon, the bowl b gradu¬ 
ated so that solids or liquids can be 
messnred There is a pouring lip on the 
side of the spoon. 

Tha Toothpaite !• Not Forgotlan 

I N this toothbrush, the paste b carried in 
the handle, and pressun on the tube 
feeds tbe paste to ibe bristles. Any standard 
tube fits tbe handle and the bniohes theob- 
selvea can be renewed. A cover slips over 
tbe brisilea and a vslve locks tbe supply of 
toothpaste when you uaveL 
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Am •ifauBtlMBl tmr for chlWr— 

A Wooden Library 

T he *SfDodea llbniy" Ii eompoMd of 
blooko, wbich Rre hinged, «i iliown In 
tha nppor engnvliig. They may be folded 
lofetber like • book. All aides of the 
^'bmk" except the beck ore covered with 
•nterulaliif piciura which very to suit the 
taste of ohllclren of ill sges. The blocks 
•TO slmost Indestractlble, end they may bo 
nude into numerons comblostions. Towers, 
bridges, lighibouscs, bongslows, water wheels, 
onbi^ irbon, forts, houseboats, battleships 
end airplanes ore among the many things 
whlfifa may be bolli with these blocks. 


TUs now type of mall box Meommodates long magoolncs 


foor Inebes deep, and Is thus of ample slie 
to soeommedate the largest magarine pab> 
llshed. 

The boxes are designed for flush moaB^ 
ing. The body is constructed of cold rolled 
steel, finished %rlth rusUen bleok ensmeL 
The fnitits sre of heavy dle<oat brase, oUnd 
ard brush brass set In ebony finish franok 
The upper, or master door Is made in one 
piece and extends the endrs length of the 
unit The door, nine Inches high, provides 
ample room for the dopoait of ell moil 
matter This door Is secured by a Govern* 
ment loek, furnished and Installed by the 
local poiUuastcr, on demand, free of oluirge. 
The lower or individual doon ore also nine 
incbci high, enabling the tenant to readily 
remove his molL Ea^ box la famished with 






■ .M 


i. 


Individual lock and keys and nsmc-csrd 
holders, and each box la a steel ufe in the 
wall of the building. 

A Comfortable Hair Cut for 
the Child 

T he device shown ounveru the sdulu* 
barber choir Into a eoffiforubln cha.r for 
children In our large cities wc have in 
department stores barber Hbops for cliJldren 
only The choir for the clilld Is carried 
oonnally at the side of the adults* chair, 
and it Is swung Into place in an ins ant 
when the youthful customer enters the shop. 
Children have a dislike for the barber sliop 
because, perched upon a s)ipp*‘ry sett with¬ 
out support, they soon lire, but this irrange' 
ment will help to make them happy 


A eblld's cboir for the borboi^a mam 

A Radio Gock 

A BROOKI YN inventor hoa devioed a dial 
for a clock which will help DX fans 
to time their far-away siatlono. The dial 
corrirs the nsrors of the units of standard 
time, such os “central,** ^Ynoantaln,** **Pa* 
cific,** rt cetera The dial can be applied lo 
any clock. 

A Useful Tool for Putting 
on Chains 

S ERVING os on extra hand, even substl- 
tnilng for the fingers, a recently Invented 
tool for placing chains on lulo liret is de¬ 
signed to uve time and bbor It mokes the 


< iJej 



An AuaCrUa «ar sml of novel dnslan 
The New Letter Boxes 

O NE of the disadvantages of aportmenb 
house dwelling Is the Inability of tha 
ftffdintiy moll boxM to hold magazines. Of 
course, where there Is hall service there is 
r4 dlflunilty In secoring second cloti mar, 
1^ many tbonunds of apartment housee are 
DOW being built on tha **walk up” p'an with 
the result that ibere is no hall serdoeL The 
magailne problem mnaliied unsolved until 
a couple of yean ago when the Post Offioe 
Department pennltted i new type of delivery 
b#i to be InatoUed which Is suiUently Urge 
t^t ipogsdnes may be inserted In tenant^ 
httus. There are several styles of such boxes 
ohnhe rasrket; and wo show one which has 
Ken approved by the Post OfBce Depart¬ 
ment. 11m Idee Is lo have the upper porUon 
of the box opened up by the posiman who 
puts in magazinet or other ariioles. The 
tenanta can opon the box with tbclr legolar 
keys. Each Indlddnat box Is eighteen inches 
hl^ four and one-btlf inches wide, and 



> m 
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A clock for DX foaa 

job eailer and more Bccure, and It eliminates 
the unpleasant task that was faced when 
chains were put on only by band. It is a 
metal bar hadng a second liar attached close 
to one end, and It is applied tn the chain 
to pull It to proper tension witbont effort. 

A Car Seal That Han Been Adopted 
by the Auntrlan Government 

T he ciimlilnsiion li»ck-car«cal shown on 
this page may be used on post ofioi 
trucks or m iil hogs In Austria, the frelgb 
cars are scaled and the comblnallno Jo sent 
cm by railway mail The post office trucks 
have a fixed code for every day which H 
changcii in different loeallii^ 

A Chemical WIndnhIeld Wfper 

A NLW windshield wiper Is mode in ibo 
sliape of a handy raitten One mb Is 
good for s number of hours. It ts a eben- 
ically prepared felt mitt that fils the hand, 
Impregnutrd with a hsrmlcss odorless ofaem- 
iLsl It can be applied lo Butomabtle wind¬ 
shields street cars, locomotives, and evea 
store windows. 



lhabooUe 
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lUf orniiBMiiial gateway waa mde 


A fence whli all JoiaU wcMed 

Fencee from Srrap 

O NE large plant rcrmity had nred nf a 
alrong, yrt not ungniiily ff.ncr^ with 
an imprcuive gatrway Tin y had an in- 
genkmn employee who uw the Ofinmition 
betwnm a nearby junk pilr an oij-aietyirim 
blowpipe and the riiiM|Niny*s need The firnt 
■tep cuikMited of pmviding pipe of correct 
diameter from the junk pile and ilu ii rutting 
It to proper length. This was readily <lono 
with the cutting blowpipe. It proved a 
ample matter to weld iiliiirt pinea tugeihir 
When a good aupply of unable lengths waa 
M band, aosembling btgan. Heavy wire 
Betting waa used for fence enrering heiwrcn 
poati. The apparent difficulty of all aching 
the wire to tlie poata waa eawly ovrrromo 
by aalng tlie cutting blowpipe. U-ahaped 
rota Were made in each poat and the longue 
formed wu bent Inward over airanda of 


., I--;.. A 


lengtha of pipe were welde^ to a itralgbt 
niipportlng orooe-beam of bravirr pipe, two 
brut pipe Irngthu rounded off the lop of 
I'arh large gale These graceful benda were 
made after heating the pipe with an oay 
a( nylrne flame. Then oruM itecUona ol 
large diameter pipe were cut with the blow- 
idpe. and were welded at InlervaU along 
tlie flip of the galea 


B from oay^celyleae waMed pipe 

Breaking Thla Pracil Point 
Sharpens It 

I N thU pencil all of the pointa come 
ready made for you In a single strip of 
filler Break off one point and another la 
ready to take ita place. The ^'filler" U 
held In place by a thin piece of metal which 
makea breaking very easy A pencil of this 
kind is a great help to the busy man. 






'Vv- 



Adjasibif tha gaaolliie awpp^ 

the houses of the Hudson GuUd, aocomnn^ 
dating 4S families, a garage for baby cai- 
rlogen has just been installed. Each of the 
families living In the bouse contribute 6vd 
cents a week, whether they have children 
Of not, for its upkeep. 

Antomalle Gasoline Control 

W ITH this device, when the motor b 
cool, morn gas is admitted, but when 
the motor has wanned up Irsa gas is needed 
ami the amount of gas admitted b reduced 
A coll of tliermostaUc metal b so placed 
that when the motor wanna up, it expands, 
turning s rod, one end of wU^ b attached 


Tafchif the ^cam” out of ike apartment luNiae garage In New York 



A new type of dongk mixer 

liaavy wlr& The mellio*] insurea strength 
and durability The attractive gateway 
shown was made tn the same manner As 
the gateway was to be mure ornate, a bitle 
BBon time and thought were spent in its 
construction Our rngravlng shows the very 
artbilc rrsulis attained. Carefully graded 


A Wire Dough Mixer 

A n eilremely rapid device for use In the 
* making of pies and biscuits is 111ua< 
trated. Its shape keeps a permanent tension 
on its irn culling wires, and these spring 
aluminum knives keep cool during mixing. 

Door Check Keeps Key In 
Lock Also 

T his invention answers two purposes. 

First, it prevents doors from slanging 
and makes poMubb vcntUatlim through the 
door at any angle. Second, the same device 
can bo us^ to run through tlie hole in a 
door key to keep prowlers from pushing the 
key out and picking the lock. 


Fallguelegs Inspection 

T hose who have occasion to visit large 
plants know the great fatigue which b 
experienced after a day's tour To obviate 
this condition, a Chicago concern has de¬ 
vised a ifliall truck, provided with aeaia, for 
Inspection by executives, works managers or 
visitors. This trailer can be atiaobed direolly 
to a tractor or to a traotoMiain as sbowii, 

A Baby Carriage Garage 

N ew YORK b In great need of modem 
housing, and U b hoped that soon ibo 
greater part of the slums will be redeemed 
by the inlrodueiioa of modem teneraents 
giving plenty of light sad air In one of 


A wrlat seora ess^ 


to the control lever of tbe needle vmlve. 
Thb operation cots down tbe nmount of gas 

BDimlvlna tha earhiiralnp Vhan iIm mnhkr 


supplying tbe carburetor When tbe motor 
is cold, contraction reverses the procen. 
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Comblution lock for anlomobllei 

Comblnatloii Lock for 
Aiitomobilet 

T he object of thia device la to provide id 
automobUa look which mif be attarhed 
10 the atoering poet without Interfering with 
the manipulation of the aleerlng gear by an 
authoriied peraon who knowa the combine 
tion of the lock. The casing of the lock 
aappoTla a locking bolt which conimla the 
movement of the ateering post an that when 
the holt la advanced the ateering poat cannot 
be tamed The movement of the lucking 
bolt la controlled by tumblers, aa In a com 
binatloD lock. When the tnmblera are prop> 
qrly pooltloned, radial eloU will regiaier ao 
aa to allow of the paaaage of the head of the 
locking bolt. Tbm ia an Inditaling dial 
on the outride of the caar 

Testing a New Moving Sidewalk 

P ARIS haa olwaya been to the fore where 
troBaportatien la oonridered The French 
metroprila la ao vaat and the traffic la ao 



Y*. 


A fwiHiaJ for many mam 

congealed that anything which will tend to 
do away with moving vehirlea la ceruin uf 
a teat A new type of moving etairway waa 
recently tried out at Bellevue, a few milen 
from Faria. The upper llluatralion ahnwa a 
practical teat of the device, and the lower 
engraving ohowa how the hand rail la oper 
atod in oomparailvcly abort aecilona. If tha 
rail waa in very long aeotlono, the friction 
would be very conridenble. 

Collapsible Anlonitdille Seat 

A t tbe recent Olympia Motor Show in 
• London, one of t^ noveltlee waa an 
air-cuahioDod aeat which la coUaprible in 
every detail, even lo the aupporiuig ataiHl 
and feet. Tbe oonatracUon la plainly ahown 
in the eagravlDg. 







Tcallng ■ new movlna aldewaik In Parla 


Keeping Refrigerator Doors Ti^t 

T O prevent warping of refrigentor doon, 
a door iruM haa recently been Invented 
by a Chicago man Thia truM ia formed of 
two ateel loda. It may be uaed on new 
doora or it may be applied to doora already 
In uae It keepa doora straight by pretring 
the warped paru tightly Into alignment. By 
turning a part of the truss at tbe center, 
where the coda meet, the rods may be light¬ 


ened by shortening or Increased In length 
when the door capands. 

Movies in Daylight 

A NOVIlL moving picture machine toy, 
wluch haa recently made its appearance 
in this country from abruad, can be used In 
dayliglit The piclurea are viewed iliruugli 
an aperture erpiipped with a magnifying 
lent The 61m la moved by a crank at the 



Medunlaai of the movliig ahlrwnlk 
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An extra acal for the car 

Hide, and each individual picture, or poae^ 
M automatically bt-ld aiatinnary for a frar- 
linn of a MH'ond Li tween this Icna and an 
oiiening immedintely at llie rear 

A Funnel That Mixes, Measures^ 
Pours 

A new funnel fita all alandard ocrew top 
fruit jars, ranging in size from one- 
lialf pint to one half gallon Screwed on 
the top of any single jar, it converta the jar 
into a buttle which pours easily Tbe funnel 
IS also a measunng cup 



A soap tabirt 

Kind to Greasy Hands 

T HFftF 14 on the market a handy soap 
tablet which removes grease, leaving tho 
liands soft It is a romiHHutiuu fif soap and 
sawiluMi With gl)(erinr. When a small 
amount of water jb poured into the palm of 
the hand on the tablet, the tablet awella^ 
absorbing the water 

An Envelope Sealer Without 
Moving Parts 

I N this device the envelope is closed by 
merely passing it ihreui^ tbe sealer by 
a ainglr operation of the hand aa shown in 
the illustratioD The idea of a amall icaler 
without roulora ur moving parla is that every 
depirimeni of an orgamution can have one. 


;ef dwlsrge 



Novioa la alaiaiBm ia dayUght 


A ri a i p U, ladMdiul eavelope sealer 
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Branding Timber by Machinery 



FResil FROM THE BRANDING MACHINE 
Branded lumber ibmeing ihe ejpreu and mill marki that terve a* Idendfeadon 


Eadt of Ixmim BrukU 
Eiran m Amp m bt op drf, m it Ino- 
bcr. ProduoM of cip rtM hodbor in 
p or t i c wior hovo foond it odvnAfMoft to 
bnuid oftoh pioco wilfa morltt wl^ will 
indkoli «t ooeo that it m cyptow, and 
wfll abo dadgnalt f ro m wbU lo Mbf i r 
mfll k ooBM. To dib wd» lha hanbar 
b carriad by awHait c o o aayo w past a 
ac J ai ii a natal dnaaoi, tha anlba faea of 
addch b ambnaaad with iba naeaaaary 

or board pasaat tha dmii it hahi monao* 
tarily and b bald to |4an by a aboa h^ 
ealid banaath iL Tba dram ftaoaps iti 
haptaMlona on toa and of aacb piaea, 
wUch than paaaaa on to tha yards to ba 
p^^witojta BMgto^and baU laady 



THE ENDLESS CHAIN 

LoMng toward the brcMdiag macMno, fifota tAo lighting o^aipmont lor nbb vorA 


TOPPUNC TOWERS 

Bgrp art gOm of btmbor tMch hove been branded and are ready /or stacking 



READY TO BE BRANDED 

The beards to be s tam n a d are brought ug in UHckn to the enBeas eto / iw to which they are translerrtd. Them they dre aarrled dated to Ae brandin0 MdUto 
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Newest Developments in Science, Industry and Engineering 

Conducud by Albert G. Ingalls 



A Mmrvei of Modern Re con struct 
nee Surgery 

iloir E ddlUil and tynpaibedc uitgeon 
SnMsd an a rtnlw aa boy with two moval^ 
aad daefol anna mad# from the boy'a own 
body b iho ramarkahb feat dewrib^ In a 
reoent bRM of the Josriud o/ lAe ifmeficBii 
Medkal Auedmitm (Chkafo) 

By X-fiy eiaadMUon, U waa aenn that 
lUa bey*i abaohitely armleaa ■hooldcra oon 
cealed a mailt uader^eveldped fragment of 
the UuiMiua tfam inofaea bug on the right 
aide and about fonr Inchon long on dm Ml 
A a operatloa freed theae rudlmcnlory bonea, 
moarle waa obulaed ftma the cimt and 
bnllt on them, and the boy waa then oazo> 
fully trained to employ theae muaolea. He 
b now able to perform complloated taaka 
aad even to opmate a lypewritv 

The boy*a name, aiated In the aooro# 
qaoledt b Henry Wlegman. (The writer 
of the praeent abatnet haa ptofloualy eb 
taloed 1^ aaawhw to preaent a brief acooant 
of the nBaarhabla aargery by which be waa 
pro v i ded whb a pair of arma—Henry be- 
Uevea, la feet, that *1t may do aome other 
felbw aome good") 

The operatbo^waa perfonned in 1920, bat 
the surgeon. Dr. Harry E. Mock, of Chl^o, 
purposely waited a few years to aee die 
reaalta More pnbllahlng hia report Henry, 
at the age of twelve, waa an unusually 
bright boy, aaya Dr. Hook. He was up 
with hb ebaa and showed a marked talent 
for drawing. Under the patient care of hia 
mother and abter, be hM learned at two 
to acoot, at bar to walk, while at six be 
could held a pencil between hb cheek and 
ahoalder and make lines. At seven, he could 
thus write and draw He opened dooia by 
giaapliig the knob between hb cheek and 
aboidder, wfalb the littb wooden Sontaa 
sawed ont by a sdroU-naw hdd in his toes 
became fomoiia. At eight be became eapert 
on the typewriter, but oould operate It only 
by sulking the k^ with a bng atlck bdd 
between the cheek and right ahoalder 

At twdve, Henry began to want arms 
and rieevea^ and hb case waa then stndled 
for the first dme from the point of view of 
reoonainictive aoigery The examlnatbn 
showed two mall devatbns of the cheat 
wall at the poorly formed shooldera. On 
both aldeo, there was a fairly devebped 
poetorior portion of the deltoid muacle, the 
muscle tM caps the shoulder Two short 
fragments of Uie bone of the upper arm 
were found by X raya. aa mentbned above. 

The aurgeon states that at the time theae 
eaamliiallm were made by himself and 
•eveial members of St Luke's Hospital, 
"none of ns ever dreamed of the dombp- 
meot In theae ndlmentary bunuri that bad 
coourredL" In Jane, 1920, be operated on 
the right rid^ makbg two fourlnoh incl- 
•boa ^ dbwwtlng out a flap of akin which 
was to eovof the under aurface of the stump 
after the mdlmentary bone was freed. 



The bona, about the diameter of that of 
a twoyearold child, was carefully freed ao 
that It could be pulled out at an angle d 
SO degrees. Thm waa now presented a 
small, rodiineDtary humerus three Inches 
long, eovered with the muscle mentbned. 
To thb was attaohed tho pectorslU msjor 
muaeb from the cbesu A akin flap from 
the cheat wall waa wrapped aronnd it. Two 
weeks bter, the Irft ride waa aimlbriy 
operated on. Neither of the wonnda became 
l^eoted and the padent made an eiceUent 
recovery. 

The boy now had two amall stnmps, but 
Ucked tlw ability to move them In any 
dlrectbn. So, In two monthi, Henry went to 
the ^euldlng School for Handicapped Chll 
dren, where Mlm Jane NelL the principal, 
and Mlaa Cgney, the chief phyabtberapbl, 
gave him a thorough ooune in muaeb t^m 
Ing cierebea* In four mootba, the atnmpa 
hcoamn firm and mnaoular. Henry could 
raise them lo a horbontal poeitbn. He wag 
ready for ardftobl arms. 

Jnat Mora CHubdata, Henry received hb 
new artifielal afam and oune to the ImmpM 
dieaaed in a new eult and ahlrt, both of 
these ganaems having abeves the first 
■leevea Henry had ever bad. "With hb new 
anas in these aleevea/* aiya Ae doctor, *1w 
boked like nay ocdtaaiy healthy boy. but 
I doubt whetba there wu ever a pnoder 
fir happier child. IHthln a half hour, he 
waa ^e to giaap a pancfl la the damp 
ittaefamoDt at the end of fab right arm, 
eeald write better than most boys of hb 
aft and could draw better than when he 
MA the pencil bdtweea hb right obeek end 
dkoalder A Ihib bier, bo letoned^ the 
SpaaUdlng SdwoL- end Jast More entering 
Mm Neira oAoe, he oahed Mbi Canwy to 
Uriow fab ovenonl ever fab bfi am md 
pbee hb eap Id hb left head. Then he 
mew hed la aad pal oat hb right head m 


his friend, the principal, *just like a gentle¬ 
man' as he expreaaed iL That nnon at 
luncheon at the school, he graiiped a spoon 
In hJs right hand ami ato like other boys. 
Instead of lapping liis food like a kilty'" 
"From all acoounis,” continues the sur 
geon, "hb homeoomlog that evening and the 
surprise he gave his molber, who did not 
know that hb artificial arms were ready 
and who hod never seen hb new suit, waa 
very Impressive. It must have been, for it 
b impoMble to drsenbe the choky ■ensalioa 
that a Dombrr of na dootora had that day 
at the hospital as Henry diaplaynl hb 'firat 
sJeevea, and slenrea irilh orma in 'em'” 
Henry can make hb right Iransplanied 
prctorolb muaile stand out like a biceps, 
and he gets the seme pleasure out of 
"making a muscle" as any bny dove who 
flexes his arm. He now has a new pob of 
artificial arms, haring outgrown fab old onet. 
He paid for the new pair himself with 
money he made from the sale of bb artistic 
Qimtmoa earda whbh be designed and 
made from wood cats. Ho has attended the 
Art Institute the bat two aunuaen and b 
bncomlng^a teal artlal He does practically 
overylhim for lilmaelf 
Thb cose demonstratea the need of coor> 
dinailng the work of reconatructlve surgery 
aiul edneaUon, Dr Mock polnta out fbe 
two are Inaepa^le In rehablUtatlng ilie dla- 
abled The surgeon has a great opportunity 
to inject amUriim Into hb patient, to tell 
him of tho locompllahmenia of othni alml- 
brly handicapped, and finally to place him 
In the hands of thoao by agencies which 
give a eontittttity of service that vnil ssaora 
the final eooaonile end-remih In every eoag 
of permanent handbapL 
Whnt haa been done for thb boy enn ha 
done for grant numbera of oongealtal and 
acquired deformlUea In both oMIdran and 
•d^to. Thi stody d theae egam ftnm the 


point of view uf rehabilitation opens np new 
and exceedingly Intereatlng avenues cl so^ 


Syniheiie Rubber^ is Therm 
Anything In M 

Ir the price of rubber suya up, sooner or 
bter syniheiic rubber will be sure to maka 
its appearance, says induitnal and SngU 
nerring Clumistry (New York). It would 
appear that petroleum wiU be the cheapest 
aouri.e of the raw material Yet thb tech¬ 
nical Journal holds out tUra hope for a 
future aynthotio rubber Industry 

What of synthetic rubber? Sharply coof 
fllcUng staiemenu oonccrnlng it pop up 
from umo to time "It haa never been an^ 
oesaful commercially.’* say aome. "It will 
soon be a big auccesa," say oihen. Mor^ 
over, the situation haa been confused In 
some instances by unscrupulous promoten 
of slock sa]e% who do not beaitaie to prombe 
riches lo the "ground floor" investor In Im- 
provctl processes for making syntbetle 
rubber 

Whether or nut rubber haa already been 
made synthetically, dependo, in the lost anal 
yens on what is meant by rubber The word 
rubber, like many other terms, b eUstlo. 
If we conceive It to mean hard rubber, for 
example, then we can certainly say rubber 
has already been maile synihetbally What 
the world wants, however, b not some spe¬ 
cial kind of rubber baring limited oaeful- 
nesa, but plain rubber —synthelb rubber 
that can be substituted succcsafnlly and aat- 
bfactoiy fur the plantation rubber uf rubber 
gloves, rubber boots, rubber balls, sod 
especially automobile tino. Dodging all 
"ifs** and "anda," no such product, synthet¬ 
ically made, yet exlsia. But there b ground 
for Mpe, say cheimsta, who are at w^ on 
the problem 

During the war, the Germans mode two 
types of synthetic rubber Tho predoet of 
the cold process, known aa "H” rubber, waa 
succemfully used for hard rubber aiUelea. 
pirticnlorly nabinarine battery jars, but the 
product of the hot procrao, known oa "W" 
rubber, never eoine into cxtenalve uoei 

The Germans. It b stated, aude their rub 
ber from acetone, but nothing b positively 
known of the yield or the eosi One eatl- 
mate of the cost of maleriob h forty cents 
a pound Tlie cheapest source of material 
Is petroleum, altbough butyl alcohol and 
amyl alcohols may be employed. 

Even should the price of phnutlon rub¬ 
ber fall to 2S cents a pound (the coat of 
production, plus a fair profit) ayniheilo rub¬ 
ber might have to meet thb price In order 
to compete at all Although, so fat, the raw 
materials have been too oostly to make ayn- 
ihctlo rubber a real competitor, the present 
high prices (ninety oenia In January, 1926) 
if continued, will be a challenge to the 
laboratory, and one never knows from what 
teat tube or from what eatalytb bomb a 






52 


SCIENTIFIC AMERICAN 


JULY, VU$ 


Wjf 



Caadr produced from eom by the new praceu developed at the Mnltoeo Mgsr nude fran con* That in the bottle oa the rlaht 

United Sutea Bnrcaa of Chemirtiy nmite in the raw, lompr itate 


revoluUoury dlscuvcry may hrt bruugfat 
forth. 

Writing in (be same journal <Apni, 1926) 
L. El, Wrber, a Boaton cunaultlng rubber 
cbemlai, aiatca that there la aomc (liflrer«.nco 
of opinion ao to whotlirr or not jt can be 
cUimecl (timu the conuncrdal vtamliwint that 
crude rubber baa been ayntbeaized aucrcsa- 
folly 

llie inanofaclure ennaiats of two diatlnrt 
oporationjt Ul (be manufacture of the 
parpiYi hydrocariinn, and 12) the imlymeriia 
t»o& of lli0 hydrocarbon. (Polymerizalion, 
the change of molecular weight without 
rhangci of perfientago oompoailion For ci 
amjde, benzene, CJU la a polymer of 
■cctylme, CiIIb.) 

The firat oprnilon, the raanufaclure of 
the parral hydrocarbon, varicn wlUi llie raw 
mitonal UHid, wliethi r coal tar, aiarrli or 
petroleum If Marth, the carhuhydraira are 
converted iiilu iao-auiyl alruliul by fermrnta 
Uon. The ito-imyl aUubol ta then converted 
by means of livdfnchluric acid into an inn* 
amyl clikinde, and the Jailer in turn la mn 
verted to tlie dichlorlJe by mc-ans of rlilorinc 
Finally, passing the dichlnrlde over soda 
Unw ylolds Imprmc 

Another approach may he made by way 
of acetone, which it is hopcii, Jncldenially, 
may ooroe day be made from coal The 
acetone U reduced to plnacone by the oc- 
tmu of nluminum and caustic soda, and 
methyl loopreno la produced from thu by 
disliUation under pressure. 

Haring mode rither loopreno or methyl 
iBopreuo, ibe oecond atop is their polymeriso- 
(lun. Either pruduct ia ptacad in atcel 
Hruina and allowed to remain at a tempera¬ 
ture of 140 degroca Fahrenheit By another 
proceaa, metaMIc sodium in wire form la 
added to iba iinpreno nr methyl laoprene and 
tho two are left together i«o or three montha. 

Eiunlning aynthetlc rubber in the light 
of the cunditiona It must meet In order to 
enapete with planution rubber, the aulhor 
quoted dlaoover* that It mecia the require- 
monta only to a minor degree The claa- 
tictty and obrarivQ resistance of toft rubber 
aiticlea at present proilucod from vuloanised 
syntbetJo rubber are comparable, if at all, 
to only the lowest gradra of planlalioD rub- 
W Syntheiio rubber agea poorly lit 
plastirUy ia ven deficient 

On the otWj hand, (be pfogress which 
haa been made repreienla b^ond qheotion 
the greatesr arhlevemoal of synthelie or 
ganlc chemistry- it la the first and only 
natural organio colloid whkh It has been 
poasiblo even remotely to duplicato in the 


laboratory Beyond question, he aaya, tho 
synthcrist will nlUmately produce a prod¬ 
uct equal in quobty to natural rubber "The 
dwpssMonatfl wrigliing of (he facts.’” ho con 
tinues, ‘^prompts the conclusion that the 
synthesisl has yet to devote much labor and 
effort before he can lay claim to having 
reached liia goal, and under these cunditiona. 
the creation of an imprewlon that syntheiir 
rubber, if not aitually near at bond, ia at 
least within reach, la unfortunate because 
It arouses immediate liopes whir it cannut be 
fulfilled** 

And the minute the ayntlirMBt prodbeej 
synihelic rublwr equal in quality to the nat 
ural product from some rlKup raw materiel, 
the plant biologist, who liaa already shown 
us what lie can do by increasing the nutural 
Z pcrccni lontrnt of augar in sugar brrts to 


18 percent, will loom up ‘Sritb the rapidity 
of the prophet*# gourd" and quash In¬ 
fant industry Gloomy outlook **Tbe 
chances of victory for dto aynlbesista look 
slim" says Cjhcimcal and HUtaUurgieal £a- 
gtnefnng (New York),bat tbe/ndfo Xubbfr 
World I New York) aeca In the oiliution i 
liule Uglii, for aaya that jounud, **evcn 
though costing SO cents • pound, it abould 
provo ibe best kind of a crude mbber su 
billier’* 

• • * 

From Corn io Sugnr in Ten Uour$ 

"Instkah of sending tlicir com to market 
on the hoof^in the form of hogs and beef 
cattle—farmeni, in tho future, may market 
a fraction of this cereal crop via the augar- 
liarrel rtiiife** says S R WinlcrH, Sugar 


frhm com ia now possible in quantity pn>- 
dncilon, two cbeoilcol prncesses haring been 
developed for the oommerclal manufacture 
of sweetening from Amorioa's biggest grain 
crop. 

Methods for eitractlng sugar from corn 
ore not new to ohemlslt, but a revival of 
interest In (he posolbilitles of eom sugar has 
been brought about by the lurplui from the 
1925 thrce-bilUon bushel corn crop, which U 
a deprcMing economic factor to the com 
grower! of the Middle West, and by a bill 
which ia pending before Congress. Tim bill, 
if enacted, would admit of the maiketlng of 
corn sugar or Joatroae on a par with sugar 
from cane and beets, without any dJsiia> 
gulshing label. 

Tlic latter proposal Is. however, being 
stubbornly contested by aupporten of the 
Pure Food and Drugs Art, os well os by the 
msnufactorera of cone and beet sugars. 
DeairoM. the product now being extracted 
from com on a commercial basis, ia said to 
be only 50 percent « sweet os sngar made 
from cane or berla. Dextrose is leas soluble 
In water than cane or beet augar and, accord 
ing to claims, Jt hoa a flavor peculiarly Its 
own 

The bill Introduced In Congreoa by Senator 
A B. Cummins and Repreoenutive Cyrenos 
Cole of Iowa would amend the Pure Food 
and Drugs Act so os to admit of the sale of 
dextrose, or corn sugar, without tuy lobd or 
differeatliUiig mark from that of cone and 
beet sttgsTS. This leglslalloii. If favorably 
pimed upon, would give corn sngar a rating, 
at least In the mozket places, commensurate 
with that of COM or boH augar, thongb tho 
latter is 100 percent sweeter Dextrooei, n 
compsFStlvely new oommenUl iwodiiot, 
would, by virtue of artificial legUation, obaro 
the popularity which has so long heea 
accorded to th« old and stondirdned pnd- 
neti from cone and bae ta “ ansrosar* or sugar, 
if you plcooel Let overy tub stand on lU 
own bottom. In a roeasiiray Is the odmonitfnn 
of Secretory of Agrknltnn WRUom M. 
dine end food odalnUtration ottelaU of tho 
Dorean of Cheaittry, In Uutr fnalsiftnea that 
food products bo p ro pe rl y Ubeind In oooord- 
once with tbe Pure Food and Orup Act'- 

Supporton of the legislation fgyeripg dm 
HberaUring of tbe Pure Food and Dni^ Aet 
oo 00 to admit of Um ulo of det^pnoo tuidtf 
ibr general ahorifieotlon of oegpr gib 
pnmpted by ttoUvas that org dwenft of 
ooma contderailDO. Aside from ilo aonwr- 
dal ospeoto, that of tftlflcuny bboetfnfl Ah 
rnsrimt tolee tad oo n es g ue nt drmsndi for 
oora sagm*, aneh IcgUncion ia dmlgned lo 
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MOTtMf Ml T«W*lna I^enlfwlM 

Hie pro}ecUoB meehlne for the new lalklnc motion pietnm. It U mm raiiy to 
opemto M the ordinary notion plctnrr projeetor 
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fiwgh Ib • nan way, tfaa tf at reia 
fall aofa im lo faoior ti aa ennbandaBee of 
eonf wllhoai vfalUe maifcati for iho ntridat. 

DeatvMe oaa be pio dn eed n>re obuidr 
than ean or beet wnir and therefon oonld 
be maibetod at a oomapondlm'ly lower prler 
than the atandanl eweeteniaf. Thua, tf wo 
are to brile n ^ th e axiaaieata ol the aap 
portva of the Cainnrine bill, oora euiar 
weald ba need la approelabto qaaatUlea la 
tbe oatudng of fraite* fecetablea, eondeiued 
adik, prenrvea, jellies and la tlto manufao* 
tare of ke creaaL 

Meanwhllo, oar aiteadoa la drawn for tbe 
Boment to a eonparatlTely new pro ccw lor 
tbe nuumfocture ii auiar from corn which 
hoa beoa developed by the Borean of Cbem 
(■try of the United Statci Department of 
Aiiicnliare. By t^ procesa, Nuiir" u nude 
from corn etaroh or from earn hominy and 
le dedfaaied on maltoee eogar It la not. 
therefore, to be confnaed with dextrose or 
connected with tbe leiialation over tbe latter 
prodoct which k now enfaglng the stlentlon 
of Cong r eaa. Moreover, tbe Bureau of Chem> 
iatry la a atriot confonnlat to the lawa which 
It la ampowerod to enforce upon others—that 
la, a llvea ihia corn produot a dlitlncalthlnc 
mark, maltoae au|ar, in deference to the vnll 
of the Pure Food ami Dniga Act 

Mr WIniera dcacribca the proceaa of maou> 
facturing nudtoao augar as follows 
vacuum pan, with lla oontrbUmi mechanlank 
Is the hrart of the equipment, the msshing 
of the hominy with i^t aervlni to liquefy 
tbe product and then completely convert (he 
HUrch into white sugar This simplicity of 
oqulpment and procedure would seem lu 
Imply that formers could moke ihrlr own 
sugar, but the Bureau of Chemistry warns 
against the attempt becaiioe of the technique 
involved in conir^llng tbe appontua How 
ever, it u not unreasonable to assume that 
with a further simplification of thu conirol. 
educated fanners, trained in the laboratories 
of our agriculinni] colleges, would be com¬ 
petent to manufacinre sngar 

Of the proceea of making maltoae sugar 
from corn, the United Scitea Department of 
Agriculture speaks oflklally aa follows 

**That It is possible to make crystalline 
maltose augar from com starch has been 
known to chemisu for many years, but cun 
trol of the process has been lacking, and it 
has not been possible heretofore to produce 
CTystaillne maltose sugar from starch econnm- 
ically The new method enables the chemist 
to control the process an that it proceeds 
with regularity and ceruinty Tbe process 
is simple and Involves no unusual equipment 
The final coat will be low, so that the i^toae 
sugar can be produced at a oomparaiively 
low cost, as low or lower than cane sugar 

**The new product Is obtained In the form 
of (ondont-like nwssea and not in a granu¬ 
lated form like granniated cane or beet sugar 


It can be melted and cost in molds like 
fondant made from cane or beet sugar It 
may be used in tbe candy industry in pro¬ 
ducing chocolate cream centers and other 
eream confections. 

*nM process cuDSists essentially of mash¬ 
ing eitlier com starch or com hominy with 
malt, which liquefies the product and in the 
eoune of from 7 to 10 days completely con¬ 
verts the surch into msllose sugar After 
decolorising with carbon and evaporating to 
a given density, the rirup is allowed to cool 
and is then inoculated with a litilc crysialllne 
maltose and allowed to stand from ono to 
several days at room temperature, when It 
Beta Into the aobd crystalline fondant ihe 
eryaials being so fine that they can hardly 
be distinguloM under a bifihi>ower micro- 
•oope. 

*^Ib new advance In producing cryaulllne 
maaana of maltoae augar from corn has yet to 
be IndnitrUHied ao that it It too early to 
roalJte lu bearing on the iililiutlon of com. 


The mvcntlgational work is not entirely com 
plrtc hut has prm ceded for enough lo Hem- 
iinstrate that it is entirely prartiinblc to 
make an excellent grade of crystalline mill 
lose sugar from com starch or hominy ** 

as* 

Motion Plcturea That Talk—a 
New Method 

Scientific dpvr1npnM>nis whn li will revn- 
lutlonixc the pretenlation of motion piclurcs 
in the largest meUopolitan ihcalres as will 
as the smallest theatrrH in the liltir towns 
have just been annuunerti as perfected by 
the Western blrclnc Company and Warner 
Bros. Pictures, Inc These developments are 
the result of years of research in the Bell 
Telephone Laboratories, the research labors 
torics of the American Telephone and Tele 
graph Company and the Western Electric 
Company Th^ Involve a iqrslem for the 
synchronization of motion pictures with re- 
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produced sound having a degree of natural 
new never before attained. 

This invention brin^ to andiencca In every 
comer of the world the muaio of tbe greatest 
symphony orchestras and the vocal entertain 
mrnt of the most popular stari of the oper 
atic and theatrical flebU. The recording and 
reproiJucing systen Is available to mil motion 
picture producers for synchronization with 
any film that they produce. Its use k not 
confined by any means to the preaejitalkn of 
piciurn It will be available for use In the 
cHlucBtional, cummercial and religloiu ftdda 
SI well os that of amusement. 

Scientists consider this system lo be a dis¬ 
tinct advance not only In tbe motion picturo 
field, but in that of voice communication as 
well The invention will make it possible 
for every performance In a motion picture 
theatre to have full orchestration accompanl 
ment to the picture regortllrM of the olie or 
character of tbe house A corporation has 
been formed to record the synchronuatlon of 
music for motion picture producers all over 
the world and to distribute the Invention 
among theatre owncro. 

Tile apparatus by which films and sound 
records will be umullaneously reproduced In 
roouon picture theatres is no more cnmpli 
(,aied from the standpoint of operation than 
an ordinary motion picture projector No 
special skill nr technique Is required of the 
nperalur if the film hrraks, there is no 
inlerfcrrnre with the accuracy of synchroni 
ration The sound record is not controlled 
liy the film itself 

Tlw system reprrscnls successful oomblni 
uon and conversion to motion picture use of 
three major rrscarrh developments. 

Tlir first of these it tlie electrical system 
of recuriling. This method employs a high 
quality microphone uf an improved type, 
rlrctncal amplifying apparatus, and a record 
culling mechanism. Recording may be oar 
rirtl on at a considerable distance from the 
source of sound so that the actors may be 
grouped naiurolly m any siene and need not 
lie cmwilctl before a microphone 

The second esseiilial feature is a remark 
able clivrtrical rcproilucer winch converts the 
muvementu of a needle in the grooves of a 
sound record into eleiirical vibrations. The 
elcLlriLal currents from this device jmss into 
an amplifier and then operate a high quality 
louil siiiakrr of on imprnvetl type rnpable of 
filling prartirally any motion picture aodl- 
lorium with sound 

The third development is the link between 
tlie reproducer and the audience in a theatre. 
An adaptation of the public address system 
makes It possible to pick up clnotncal vibra 
lions fium the reproducer, amplify lliem, oimJ 
by meaiu of properly located loudspeaking 
lelepliones. to irsnsfonn them into sound 
The loudness m so regulated as to give tbe 
illusion that ilic sourer is the actors whose 



Th* mtmi mnat kMik frM. whkk ik. nlrtm m tnjwtod. Wm« il mi Ik* immSm .psotIm, iSmIm Ae was tadnldas b .bowa 

M.dn .Mafl pm.f. MtnMM. mmciimAI .{.oba ..pndMed aSmlmai (be la wUck Ike Mtui4 irlbrstlM. at* Neatdad 




54 


SCIENTIFIC AMBEICAN 


mx, ms 



thfl Ice which has formed on the opening of the tnh& It etUl fnnetfoM 
M fan elirienry with only ■ ihiy opening Icfll nnohetractecL lliUt ooU wmilher 
llyiag k rendered more eefe 



Idcturm eppoir on the hcrcd In the eve 
of niiticci programs ■ •peclally mnilructed 
lond-epeaking telephnno liMom rhe cnrrecl 
valiMi end utiiralneu. 

The comblnebon of these three facion In a 
complcie and effective syatem Tcquiml the 
derelopmeot of a rarchanJam for keeping the 
filu and wund producing inatniment in abao- 
leie aynobronli^ both during recording and 
dnring reproduction It wu eaaenlial that 
the nyitnn be vpable o( eaey operation In a 
theatre, without requiring apeclal akilL To 
meet tlwae reqiilremenii bfith the film and 
the aoond device are ael in tlieir respective 
machlna with a given marker Id the proper 
place, and the two machinee are then •peeded 
up from real, logetlier by the simple device 
fd having them coupled to the oppoaite ends 
of the nrae motor 

The mechanism for taking the piriurea 
with theae markers on the original film and 
reeord could not he provided in so aimple a 
manner, aince the camera had to be left free 
to he moved about on its tripod to cliange 
the angle of view In this case two motors 
arc used one to drive llie camera and one 
to drive the sound recurding machine An 
ingenions elecincal gejiring ilevue has been 
developed whereby the two marhinm ran be 
■larted from rest and mainiaincd in syn 
chroniim not only after they arc up to speed 
but during iIk period while llicy are speed 
ing up 

In developing ilie sysiem it was iicresaary 
to perfnrl a nirtliod of nuking sound records 
which wlU run at least fifteen minutes wiUv 
out dlatorlioD either of the liigh or of the low 
nutea. Through the use of two reproducing 
machlov iwed alternately, interruption of the 
■ocompaniment will be avoided Reproduc 
tlon In the theatre preserves tlie correct 
relationahip of each vund to ilie oilicm, the 
intensity varying In the ume proportion v 
In the enact^ Kcne or musical program 

An important uh of the new system will 
be for providing musical prograras for motion 
pioinrci already taken This la acrompllslied 
by projeoting the picture in the usiial way 
and recording the music, as prevlouaily cued, 
In aynohroniHm with ihi. projection Jnstvd 
td In aynchrunlstn with the photographing 
Any picture which baa evt r liecn produeed 
can be orchestrated and syn<.hri>nlK^ The 
Hund aynchroniallon h nut dependant on 
rcoordlng nl the rime of the exiiosnra of 
the fiho. 

One of the dJIEcuhlcs of pnMlunng talking 
nioiinn plcturea which had been enoonntered 
Id rarllei attempta lay in the nrrrarity for 
keeping the artiata close to the reoording 
equipment in order that a satlafactory repro¬ 
duction might be made, but tbe new procev 
of dociricol reoording makes It possible to 
make faidiful records at a dbtaiice from 
the aoiirce of sound 

The most diftcult pan of tbe devdopment 


wv the reproduction of moslo or speech from 
the apparatus In aueh a mannv that It would 
be as loud as music or speech from a reel 
performance and at the same time would be 
■ faithful copy in all leaperta. The apedal 
electrical device for converting the mothm 
of the needle which bears on tbe record Into 
electrical vibratbM. and the use of a modi 
fied public addma ayitem, overcame these 
difficulties. 

« « e 

Unsung Herons of the Air SertAre 
Few things nuild endangrr the air pilot*a 
life more than the failure of iiia speed indi 
cslor Without this guide tlie speed of llie 
plane might imperceptibly decrease to the 
danger point producing a “stall,** and result 
ing, probably in disaster 
Among thoBo who have taken peculiar 
rkiu to make snatlun vfe for the fiyer la 
the man wIki tents aircraft Instruments in s 
freenng rain, within a refngerated chamber, 
during midsummer heat 

Ihr particular form of expenromtation 


about to bo describeil wv unique In that 
freesing temperature, rain, aleei, a biting 
wind and all tbe diacomforta of a flight 
through a atoim were eaperlenoed Indoora. 

The eiperlmenter worked In a refrigerated 
rhambet, bundled up In a fur lined flyli« 
auit and other cold weather flying toga. Cold 
rain whipped acroM his face v he Intently 
waiched an air apeed IndicaUir in order to 
determine how water, freezing on the tube 
iratling to the ivirument, affected Its func 
tioDing This waa just one of the piwblema 
that la frequently met with in the develop¬ 
ment of aircraft oecesaories, vpeciolly in 
connection with tlie delicately conatritcted 
inslnimcnts. 

One form of apeed indicator oacd on air 
planes makes use of so open tube, into whicli 
the sir blows v the airplane mow forward 
The pressure generated causes llio indicator 
to funciion This tube must neoesAarily be 
mounted on a wing uf the plane in the free 
air stream Thus it is exposed to oil vrts 
uf weather If, in flying tlirougb ram, the 
air IS cold enough to freeie the water that 



collects at the end of tbe tube, tbe ice doga 
the opening v that tbe air uniiot pan 
throu^ The indicator then ceasea to func¬ 
tion So the immediate problem vrv to study 
tbe rdaiive mcriu of varloni typv of air 
apeed tubes from the standpoint of tbelr 
effecilvenew in operating when expoaed to 
freczlDg raliL 

A six inch, suction wind tunnel wv con* 
Btrucled Mpeclally for the investIgatien and 
was operated in a refrigerated chamber, In 
the wind tunnel tbs air speed of vluat flight 
wv duplicated A vaponzer alv aprayed 
water before the tunnel, simulating rain. 
To produce freesing min, the cham^ wv 
cooled to five degrees, Fahrenheit 

For many weeks the teau continued The 
tester vt before hli apparatus, corsfully 
taking readings from the lodlralnr and 
Intently watching the water coileot and 
freeze on the tube:. Often he would enter 
the test room from midsammer heat. Even 
daring tbe month of July when the tempen- 
ture wu hovering vouod the 90a, be wore 
his fur-lmed anil, heavy glow and bnoti and 
stepped into tbe chilling blasts of his refiig- 
eralod laboroiory Becauv of the extreme 
exposure for that time of yvr, he could atay 
tlicre only a limited tlme—usually only a 
half hour'-never more than one and one- 
haU hours. 

Success wv the reward of this more or 
leM perfHinal endurance tvt Some alxtetm 
different types of lubes were tried out In 
order to determine their functioning possi 
hihucs in freezlBi rain Of Usia nui^wr tbe 
most ulisfviory reaulta were obulnad frim 
the tube known v tbe Pltot-atatio. Thla typo 
of lube haa an opening of auflurieni aka v 
that by the time it la entirely ke-ooverad JUid 
fails to funciion, tbe wings and tha propeUer 
of the plane are ibmnaelves m thickly coated 
with ice that they esn no kiiger fanctlon 
This la another way of vying tint tbe speed 
indicator will continue to register V long V 
tbe plana can stay In iha air. 

Thus tbe tcatlng of flylag eqtttpmeni ea 
tbe ground hv rcnulted In another dkoovety 
that win make tbe pOot’a worit more vfe. 

• 0 • 


Domg m Thing That tionU lit 
Bn Dom 

Ante years of aoaoeooaifol effort a way 
to Join soft robber direotly to Irrtt hop it 
last been found, Tbk wlU be vpeaMr 
nkable for ■tMeUni oeUd ktMk- three to 
tbelr ateel baaea. Fonpedy a fl» ato diqr M a 
of a herd mbber lay« to tbw rteel uu < 


uhwd by oerngatlH « gntfring dHTtovl 
tad pairialk evtog eke hard nMor'eoB* 
ywod to it before the aoft 


eppbkL ITm _ 

aod the httd Mhbir hM tt» gi^ 
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A tm«U 0 trlp of rubber Bllarhed rflrretlr to »te«l by ■ nearly lUieovcfred p r oce—. 
Until rreenilv tbU eonM not 1^ done 


L Tlw B 0 V pfoow hluM npwi tba we of • 
i^ptciftDy -flooipoudod cflnMBl*llkfl piDdact 
«Ueb b iptlied to tbo uctml nrfeco In ■ 
fiiblon ifaniior to tbo oppUcothm of liquid 
oWHpfMfCoopoanded rubber le then appHed 
difwtfy to die tranted Mrftoe end yukanlBod 
etober by hoot or air The aircitre neibod 
li foDoved wlaB the appUcatleo la made to 
wdoiL The pio cca a le employed aa effccthrely 
M need aa on metal 

In tettai a atrip of rabber one Inch aquare 
and all ipohna brng waa nilcamaed to a eteel 
beta and tba ooi^iwd welcht of two men 
OMdd not tear looae the one aquare inch of 
ndeaabed end. To aeeun aurh power of 
■dbealnn batween metal and aoft rubber la 
In Itialf a Doteworthy Bohiereiiieni 

Tbe hard rubber OMthod of )otii]n| rubber 
to fatal waa eipenaive and ofion Impractical, 
If not tmpoaaible, to employ Naturally, 
^are wia a dtferenca of expanaion between 
tba hard rabber and metal baae Thia eauaed 
era^nf and aeparaUoo In tbe new method 
tbe apft rubber expanda or comneta with 
ibe Bietal and Jta adhering qualltlea are not 
Impalrad by eudden changes In temperature 

Soft rthiet afaeet appUcaifona have already 
betq made, by means of thIa new procea, to 
eteel tank cart engaged In the tranaporiatloa 
of oonoalve acida, to the interior of pipea 
and pipe fitliogi uaed to convey both alm- 
alve and corrosive liquids, aa lining for 
obntea, hoppera, fan and propeller housings, 
and aa covings for fan and propeller blades. 
In many of these Inatalladona the soft rubber 
haa exieiMled tbe life of the meial beneath 
It to ibiee or foot Umcn lla pTevbitu normal 
life. 

Tbe new prernaa alao offen unmiatakable 
benefiia to tbe alroiuft Industry It haa 
been tried oat auccesafully for covering 
■htmitium airplane propellen. Pontoons and 
aeaplane floaty when covered with rubber by 
tbe new metbod boootne water and barnacle 
proof. Tlila greatly extends the life of tbe 
trail atrucionia wfalch ouke aeaplane malnte- 
naooe oo ooatly 

a * a 

PawB^rfmi Eimcirie Locorrtollww for 
Protghi tmd PoMrenger Service 

Tbe Pennaylvuok Railroad la ploelog in 
aervloe eight now electric locomotives to 
handle iu heavy freight and passenger acr 
vice The dealgn la ao laid out tbni they nuy 
be utilliad for eltber freight or paasengor 
service and they can operate either on alter 
noting or direct carrent by making alight 
modi&caiiona in the type and amniement of 
the apparatwa on tit loconotivre. When 
they ore uUllied for dlrcct-currem paaaenger 
service, as is the esse m New York, they 
have a continuous rating uf 3,730 lioraepowcr, 
a starting tractive efTort of 82,500 pounds, 
and a oonrinuona tractive effort of 374)00 
pounds when running at 37S miles per hour 

The passenger locomouvei liave what la 
known U the 2^2 wheel arrangement whh 
the aocaUad **S(eep]e* type csb conatrucllnn 
occupying tbe middle third of the length of 
the looomoilvca. In the 2'8-2 arrangement 
there is a two-wheel truck at each end and 
four coupled driving wheels between Each 
pair of coupled dnving wheels la connected 
to a jock-shoft and cech ja^k-shaft is driven 


by melon wfalch are mounted outside tbe 
fmmea oa shown In tbe lllutraUon. The 
QoniMtlon hciwen the motors and tht jack 
shaft b by means of pinions and flexible 
gean. Tbe driving wbnis are 80 Incbet In 
diameter 

The engines weigh approximately 4004)00 
pou n ds, of which appruxlmatrly SOOipOO 
pounda b carried on the driving wheels—the 
balance being supported on the iwo-wheel 
Hacks at the ends of the locomotive 

These handsome machlnei were built com 
pleie, ao far as the mechanical equlptneni 
waa cuooerned, by the Penosyivanla Rail 
road—the electrical equipment being fur¬ 
nished by the Weallnghouae Electric 4 
Manufacturing Company, aod aaoembled In 
the looomDtlvea at iho Altnuna Shops. 

• a • 

Eoveedropping on Ethyl GoeMom 

Caiolinc treated with lead tetraethyl is 
being studied at Mossanhuselts Institute of 
Technology In an engine in which research 
worken can aoe tbe process of combustion 
and the flames of the explosion, saiyB The 
T^hnology Retfew 

The effect of lead tetraethyl In ellmioat 
Ing knocka in goaohne engiim has been 
known for a cooiiderable time, but hitherto 
little wta known of what took place when the 
lead-treated gasoline was exploded in the 
oylinders. 

In seeking a means of studying the actloii 
of lead tetraethyl In engines, workers in the 
laboratory of applied chemistry in charge of 
Profeaaors G ll Clark and R P RnBae]l 
cut sway a portion of the cylinder wall uf a 
onr-cyllnder enginn and replaced H whh a 
small, heavy, quartz window designed to with 
•land the tremendoua force of the explosions. 
The experimeot wis a success and It b now 
not only possible to watch the flames of the 
exploding nuxtura, but to photograph (Item 
with the aid of a revolving shuticr in front 
of the window A spectruiictipe was also 
used to evolve i speotrum of the light from 
the flamesu 

Tbe first dlibovcry in tliis InvesUgaiioa 
was that lead letrieihyl completely blots out 
the ultraviolet light rays In the detonating 
flames. On tbo basis of that discovery those 
in charge of the reoetreh are seeking to 
determine wliat relalion rosy exist between 
engine knocking and the piesence of ultra 
violet light rays. 

McatureiiieiU of the force of engine knocks 
18 also being studied rleclrnlytlcally A 
plunger fitted in the lop of the cylinder 
closes a < Irtult when s knock occurs and 
the length of time the circuit remains closed 
b a measure of the severity of the knock. 
The closed circuit Is then used between elec 
trodra for clectrulysia uf a nlutton of sul 
phuric acid of know n strength, fhe sniount 
of hydrogen thus produied is token os a 
measure uf ihe knock 

ess 

two New Booke on idafronomy 

‘'AsTBONOirr Today" Is the title of a book 
roccatly published by K P Dutton ft 
Co, the author bring the Abb£ Moreau, 
Director of liie Obsrrvatnry of Dourges, 


Trance This book is a brief survey 
(250 pages) of llie entire field of tiemen 
tary astronomy but is nut s textbook 
It would both iDtcrrst and insiruti anyone 
Imving the desire to iiicrrsae bis under 
standing of gmcral DKimnoirty Prrhaps 
the reader whu had prrvioiiNly M»vrn*d Homt 
elementary tcxtlNjf A sui li an Tf^dila ‘ New 
Aslnrnoiii)" <ihi ilesrtBl wiihniii murh 
dfiuht uf them alM hmild obtain mon from 
it tluo one who hud not yit anyone whu 
had read it would carry away a deriiiile 
(vrn if only a bcgjiinrrs. coiiiprthcnsmn uf 
the wliole field uf astronniny 

"Tho Music of the Spheira " by Unrence 
Armstrong Lrondal (Maemillnn 1^>, is 
desmbed as ‘a nature lover's astronomy" 
If one cares tn leurn the cniiHlellalioiis of 
the stars by llie romitlslM>iil ronle of learn 
mg llie mytlud4»gy uf tlie anrietilH aUtut 
them, lids book is one uf llic luosl atlrae 
live, both ill stylo and prndmfiun, uf ila 
kind It also contains occasional stale 
ments of fact cnnceriuiig nuidern asirnnomy 
Ijainlessly sugarcnateil by puetiL fancy 
Not that poetic feeling in out uf place in 
the study of astronomy Fur from It 

AHironoiny is Itself a poem, ainl all ibe re- 

marksblo things thsi the stirnce of spec¬ 
troscopy is so rapidly revinliiig about the 
SJtt aud nature of the UnivrnM; are Its 

AUnxos. But this poetry Is inherent In the 
Mars, while that of the anciniti was merely 
assigned to them 

s • • 

Sfiott We Have Smallpox Agtdn? 

The United Sutra has the onenvlahlc 
dfstlnciion of reporting more mnallpox dur¬ 
ing thin luy other country except 

Indio, namely, 43,193 cosra. according to 
reports which hive been received by the 
Anierlcsn AiMOOiailon for Medloal Progress 
from tbe health oflfeera of all but one ttato 
(Utah! 

Meat of the wUitM do not report tbe vac¬ 
cinal eondilloii In cases of witallpoE. In 17 
•tatea and tbe Dlatrki of ColniaUa auch 


reports air avniUblr for most of the cases' 
10A36 out of thr total of 12.BS8 coses In iheae 
stales Among these, 9jfifl<l cases or over 
nine tentlis. had never lieen vaccinated, and 
751 raoes, aUtut 7 percent, liad been voe- 
nnaltHl from 7 to SO ynn previously 

Thirtrrn stale» rath reported more iboa 
1 000 esHTs of smallpox in 1925 California 
leading with 4,921 tssrs, fulluwrd clriocly by 
Mobania (4.2881 and Ohio (44118) Indiana 
had 2 996 cases, Ceurgii 2 108, Voshingtoa, 
2.004 North Carolina, 1920, Tennessee, 
1^15, hrnliirky, 1 700, Illinois, 1625, Wls- 
cnnRin 14>17. Texan, 1.309, Mlssiaiippi, 
I 216 All of llie BIX New England stales 
lugcrlir^r had only 102 coses. 94 of whkfa 
Hire 111 Rhode Island 

• « • 

Paraons SO^OOO-KUawaU Turho^ 
Alternator for Chicago 

'ftK present a remarkable pholograpb of 
the SO OOn kilowatt Parsuns turlmiaUeniatnr 
whith has just been inslilletl by the Com- 
mnnwt-ahh Lclisun C4impany of Chicago In 
the Crawford Avtmue Statiun This machine 
wn nnlfrnl from Fnglond In accordance 
with 1 cftminentlable policy of the Company, 
under wlinh they have from lime to tlmo 
histilled a single representative of the beat 
Furopean practice Tbe view is uken from 
the overhead traveling crane looking down 
upon the floor, and it shows in great clear 
ncM the mom features of the installailan. 

Steam Is fed at i stop valve presaunp of 
ViO pounds per aquare Inch and a tempen 
lure of 750 degrem centigrade, to the higb- 
prewure turbine, which la aern on the further 
side of the floor The turbine Is direct 
cunncctcd to a 16,0004iilowaU alternator 
The alcam from tbe high pressure turbine Is 
rehnainl and delivered lu the intermedlair 
premure turbine (seen in the oenter of the 
nearer group), which is dlreci-coaaecled to 
a 29 OOOkllowatt alternator (shown to t^ 
left) The exbauat from the latennedfate 
turbine passes to the low presoure turbine. 

The piipe between the UtemisJUle and 
the low pressuro lurhiaeo is mode in the form 
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A new (»5,000 horH>pow4>r tiirlio-Mllrmator which was rercntly Inalallcd at 
ChJraso* ll U unr uf ihc wuHcI'h larsral 


<if a iloublr called cunc tlic 4lrani tlnwinK 
tlirfiuf{h iIh* nimular op( niriK |m |wi'« n the tMn 
wall* Fhr rKhnii^t from tlir low prcN^iiri 
unil jMHHrrt hi I wo vi rliriil innilriiM'n) by 
mrDn<i of iwo IrmviIv nbbnl sinn tiircR 

The liinli prt>hiiiiri lurbinr runn al litOO 
rrrnliiiion*t ptr minuu and lu n tin Muitn 
19 I xpMiidrd rrom Vd) |kiiiiuIs to l^JO poniulit 
fCHAi Tnrt of iIk •ihum is bd to iIm third 
HlupL frill bruit r but ibi bulk nf it m i on 
vrvrd lo u ridiruii r in llii iMiilrr liousr win rc 
tlir Irnipi riilim is rained |o 70() degren 
Fulirmhiit iMft ibi III ( ibi almni is pa>'srd 

10 llir mil piiiisliiih pri nsiin iiirbini wlm li 

11 riih m ut j prissiin of ulanil 1(15 poiindn 
alinoluh 1 xlmu'-tiiig al about tno pouniU 
abmdiitr 

Allbougb till iMirrmi fliilr and liigb 
prcssiiri tiirbiMoi iirr in the annu atiul line 
ibry o|vira1i imli pi ntli iitly ibi low pn Rsiirr 
turbim niiiniMg iit 720 n loliiiioiis |h r iiiinuti 
and itriving a OINK) kilowutt ginrralor In 
aililiiiiiii In riliialing the iluriiml tlficiinty 
of till HI I IS nil n list d by progrt*sNivt biuling 
of ibi fill! wuhr by Hirani bleil from differ 
ent HiRgt s III till lurbinr 

Am nbnuiMg llit mipiiiludi of ibis uiiil il 


nluiuld lir montMinctl llwl ihe lotal ateain 
enleriiig ibr lurbint in alauil 420 000 pflumln 
ptr lioiir F iirtbt rniore brtuiiarnf the great 
expHiiHion that Iihh lakt n p1a< e ibe volume 
of tbf Meatii drlivt red to the eondenaer m 
erioniHiiiR amounling to iilxuit 72000 eubir 
frt t pi r S 41 olid 

Ntstsisanl} ibi vjriniiH partH nf lltia great 
tiirliiiie run to large figureH the high 
prcsAiirt I b nil nt wi igbiiig 101 long tons tin 
iiiiermi diute prtRsure 147 long luint and the 
low pn sHurr tit mint 14A long lonH, niukiiig a 
total of alHfiil too lung toiifl for the wboli 
lurbiiii 

Wbtn the lurbitiL wuh compbied at the 
abopH of the I'ursona (Aiiiipauv there arnar 
tbe problem of how licHl lu sliiji lilt inut bim 
to ( liiiagn rin rt wen time alurnntive 
niiiles First b> till MiH^.iti'.ippi anti llu 
( liiragti Drumagt (uinal, Hetond iiy ibi 
lliiilsoii llivt r imd till Flit (jiiiitl and loBll) 
II) ilie St Tuwruiie lliitr anil the Gioul 
I jk(s I hi MiHHiNHippi was not available 
biimiHi of lilt hIiuIIow draft, nin) ibi. over 
Ilf Qtl bndgi'H of ihe F ru (anal wniibl not 
permit un> of the barges taking packages 
of the Hize nf tiinfu* to be iraiiHportrd to 



A new t lectrir rranr* driven bv ■ aloragr ballcrv whirh keeps the crane al work 
a whole day at a time 


IMsa. The Fnu Canal had its druwbacka, 
largely connct ted with barging and trans¬ 
shipping arrangements, so it was decided 
that the only practical rooto was by way of 
the St I Bwrenee River 

To transfer the huge packages from the 
ship at Sorel Quebec, it was nixessary lo 
UM* the sbrerlegs of the Oovernmenl at tlieir 
)ard at Sirel Quebec The Atlantic passage 
wuH a rough um* and every ilsy a careful 
insptrlioii was made of tlie |i4it king shores 
unit of the tlgbti mug up nf wedges, ct cetera 
At Sirrl till betl of the rivrr hnd to l>e 
ilredgetf to riiabir the stern of llir slranier 
lu gtl alongHidr 

It took a wtek lo discliurgr anti another 
witk lo IfMjil the turbine on a lake boat and 
It look a wrrk lo get to ( liic-ago, for the ht>ai 
was built to tilt absolute caitarily of the 
liM kn with a rtiuroiue in Iciiglli of about unt 
ftHii and on the beam of about four jiiches 
Tilt heavy puckagcH wi re dist barged at 
rhirago thanks to llir liiffircncr in stowage 
arrangements of tbe buldt* in utcun and lake 
HbipM in about half the time that it totik to 
load till m—the lake IkibI having no sbcllcr 
liilwicn decks ind with clear holds free nf 
• oliimnM 


maiaiTfl batteneo. The tnmuhle, retting 
upon a central sled tuperaimtiiret is at a 
Buffirient height to give the crane full clear 
ancr above the batteriet. 

The whole outfit weighi a little over 100 
Inns, and the mat hine can hoist a load of 
10,000 pounds at a spend of 80 feet per 
minute Power is denved from the 100-cdl 
storage battery of 1,060 amperedioim at 230 
volts This bstit ry lus suflirlent rapacity 
to enable the crano to (hi a tnaximum day's 
work wiibout recharging The direct-current 
generator for charging purposes is the shunt 
Wfuimt type, 170 kilnwotis, 260 to 300 volts, 
diTct t ronnected and dnven by a three-phase, 
60-cyclr, JOI liursepuwer synchronous motor, 
ut I 200 rcvfdiilions per minute. 

At the Kiarny simps uf the Western Elec 
inc < oiniMiny where ihn crane Is in service, 
the charging vullugc is maintainetl constantly 
at 260 volts anil the cliurging rate is dcler* 
iniiinl by the i lurgr on the battery pUtea. 
Oiu« a week the battery is filled with water 

The crane luu a «A|iarily to lift a 10,000- 
ptiiiiiij load in a radius nf 50 feet, and this 
cnablrs tl tu lift the heaviest red of lead 
covered cable The crane has a traveling 
speed uf 3S0 feet per minute and, when 



The collon boll weevil cxIimifaiAlor at work in the field. It sweeps the weevlb 

into |»oUonrd pans 


The ship was unlonditl bv means of one 
60 Inn steam crane on the wluirf ami a tern 
{Mirary st i of Hlicrriegs built of two 80-fij(it 
long beaiiis. Then came the journey of live 
to SIX miles bv t-peiial train lo the Crawfonl 
Avenue Station which was done at a speed 
of ahiiut one lude un hour The car carrying 
the hiavicst si^rtion had to he sirtngihrnrd 
and flic load eiiroiite fouled Mu buildings 
l^lun that happened Mu ruilwav gangs 
Hhifleil the bed over until Mir bunlH were 
hIiIc to clear and llieii swung the hues hack 
into iliLir original |Hisiiion 

This plant IS the third of three new plants 
St this HlBtinn tin first lieing u SO 000- 
kiliiwalt red! lion turbine hiiilt by the West 
liiglinime Fletirit. & Mniiufarturing ( ompanv 
and the iMcuiid u 60 000 kiln watt impulse 
tiirhint Liiill h> the General Electric Com- 
panv 

• * * 

/Vpw fn Travrlintf 
Cranv9 

A Move the ninny designs of traveling 
I runts the one shown iii the ac-compnnying 
put lire IS, so far uh we know unique Its 
novelty as will lie seen at a glance cunsists 
III the fat t that it is driven by an rlcolnc 
Hitirage battery which forms part uf.the out 
fit and tberefurf! travels with tli« crane In 
other werda, the crane Is self-contained It 
is earned upon two four wheel Irurka. and 
immediately upon the platform are mounted 


traveling light it will rotate at three revola 
lions per minute A lOO-horwpowcr, 230-volt 
moinr supplies ihe power for traveling, hoist 
ing thn boom and reeling In the bucket or 
hook block through several trains of spur 
gears The rolaimg is done by a 25-hurse 
|ioW( r 230-volt motor A 19,400 pound 
tnuntcrwcighl is liiHlalled in the toil nf the 
supi rstructurc We are inHcililcH to the 
Druwu Hoisting Company iho builders nf the 
crane for tbe accompanying photograph and 
tbe data 

• • • 

Sweeping Up Coiion BoU WeeviU 

An intcrcating maLlune for exterminating 
the cotton boll weevil, which Hoch six hun 
drrd million dollars' worth of damage annu 
ally, ban been perfected by two San Antonio 
Texas inventors The new device is a struc 
tiiral steel frame nviiinied on two wheels like 
a sulky bay rnkt lb low the body is a long 
galvanized steel pan, containing an element 
which kills insects On either side is nil 
angular deflei tor which draws or bends the 
planiH over the pan On their rear portions 
bealent of pcrfnrateil galvanized steel smooth 
os glass ore hinged Thi machine ireata two 
ruWB of cotton plants at one time 

As contact Is made with the cotton pUnta 
the vrcevlls fold ihcir legs against their 
bodies, falling into thg killing elemonl 
Aa tbe machine advance*, the planta paas 
(Conlmned on page 56> 




“Never!” 

“'^7^01! know vf r> w cll 

I J like \oii," she said, 
"but—’' 

"nut uliat he dimniidcd 
quKkl) 

“Rut inarrv >ou—never!” 
she Slid siiupl\ " I here's 
sotiiethiiiK iihoiit ^ou tliat 1 
could never pur up w ith '* 

“And what's that^'' 

“Oh. well, ht’s not dis¬ 
cuss It at least not tuiuglit 
Sninetinu 1 nia\ tell you— 
still. ina)bc never " 

« * * 


\ oil, jourscif, rarclv know 
when } 0 U hair halitortm (tin- 
pleanant breath) 1 hat'i the in- 
Bidinus thintc ahiiiit it And e\cn 
your Irieiids uon i tell 

you 

5olneunle^ of ettumr, lialito«It 
comes from iKimc deep leated or- 

? ;Bnic dusirder that requires pro- 
esBiunal advice But usually — 
and fnrtunatciv—halilosiB la only 
a local mndilinn that }ields to 
the rei^lar u'te of 1 iMfnnr as a 
mouth wanh and KutKlc It pnta 
you on the Hafe and polite 
aide Moreover, in usmft Lib- 
terine to combat halitoaiis you 
are quite sure to avoid sore 
throat and those more aertouB 
lIlnesHea that Htart with throat 
bifcctiona. 

Listenne halts food fermenta¬ 
tion m ihe mouth and leases the 
breath nweci, fresh and clean 
A'ef In nuhstitutiMK wme other 
odor hut h\ realiv remminff the 
old one Ihe Luttenne odor 
Itself quickly disappears 

1 hi» safe and Iuiik trusted an¬ 
tiseptic has dozens of diHerent 
uses, note the little circular that 
Cfoiuft with every bottle Your 
druKKist sells J islerine in the 
original hrunii parkaRC only— 
Mtvrr tn bulk J here are four 
Mzes 14 ounce, 7 ounce, 3 ounce 
and IVj ouiirr Hn\ the lar^e 
■ize for crnnnini —/ ambert Phur* 
ffiaral Comf^anf, Sutnl Louu, 
U S. A 
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The Builders of the Telephone 


SrAjnmo the country, under 
riven, acrost prunes and over 
monntain ranges, the telephone 
builders have earned the efectnc 
wires of thdr communication net- 
woric. Half a century ago the 
nation's tdephone plant was a 
JIbw hundred feet of wire and 
two crude instruments. The 
only builder was Thomas A. 
WanoD, Dr. Bell's assistant. 

It was a small beginning, but 
die work then started will never 
cease. In 50 years many million 
miles of wire have been strung, 
many miUimi telephones have 


been installed, and all over the 
country are buildings with switch* 
boards and the compheated 1^ 
paratus for connecting each tele¬ 
phone with any other. The 
telephone's builders have been 
many and their lives have been 
nch in rmnantic adventure and 
unselfish devotion to the servioe. 

Telephone builders ore still ex^ 
tendmg and rebuilding the tele¬ 
phone plant. A million dollars a 
day are being eiqiended in the 
Bell System in construction 
vrork to provide for the nation's 
growing needs. 


Ambmcan Tblbvkonb and Tblboraph Company 
AND AstOCIATBD CoMPANIBf 

BELL SYSTEM 


IN ITS SIHI«CINTSNHIAl TIA* TNB BILL STSTBM LOOBS FOB- 
WAKD TO PONTINOBD rBOOHBIS IN TBLBPHONB OOMMUNIOATION 


HskslTStWedcMlbSid^ 


CAMERA CRAFT 
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TIm new ntUraad bsllMt cleaning machine. Ii vlriuallF lannderf the broke* 
•tone and retorno It to the track cleaner than hand^leaned hallaia 


from ihe leai of the defleoton, end are bent 
under the beulere. Theae are driven hy pit 
mane which are actuated by cranka eltuated 
above them. Tbcae beaters give the plant! 
four or five violent ahakes. The power for 
mnvinit the beaters is obtained by tbs tractive 
dTorl of the wheels 


PneumaUc Htdlrood BaMtuU 

droning Machine 

The mainteiiaitce of the roadbed and 
track of a finit'claas railroad carrying heavy 
Iraific It one of the moat expensive Items in 
Its operaiJon. On a new atretch of roadbed 
the broken stone ballast which supports the 
ties is sharp and clean and offers free drain 
age for the rain which falls upon It Mols* 
tun finds Its way quickly to the aubgrade 
and thence into the side ditch. But, In the 
course of time, the continual falling of cln* 
tiers and dust upon the ballast, fills up the 
interstices and the mass becomes malted 
together, thereby preventing the free dram 
age of rain and snow Periodically, it is 
necessary for thr section gang to clean the 
ImIUbI. loosening it up with pick and shovel, 
removing as far as possible the accumulated 
dirt, sod replacing it below and around the 
lire Because of the high Cost of labor, this 
work and the general maintenance of way 
IS one of the most expensive operations on 
a railroad 

We present two viewa of a alinple device, 
by means of which the slow and expensive 
luulhods of track cleaning by hand labor will 
be repluicd by mechanical power with a 
reduction of cost of about SO percent The 
pneumatic balUst-oleaning machine, as It is 
called, was designed by Mr George Ehren 
frtd for the Pennsylvania Rsjlrosd Company 
on order, and it has been pul into servieo 


on the main line of the road —about five 
miles nat of the Harrisburg sUtloa. Tbe 
equipment is mounted on a Specials steel 
flat car built by tbe PenJuHvanla Railroad 
Company, which is 10 feet snda. 48 feet long, 
weiglis about 40,000 pouDda.and baa a carry 
ing capacity of 150,000 pounds. Tbe main 
elements consist (right to left In the pJo 
tures) of a steam torblnr, a poaltive preasure 
blower and a large cylindrical expansion 
cliambcr 

The equipment car weighs about 110.000 
pounds empty, but while it b In service, it 
carries an additional load (temporarily) of 
15 to 20 tons of ballast and reluse. Power 
IS obtained from tbe loccolodve (steam at 
205 pounds pressure) and Is camod over by 
a pipe bne to the steam turbine, which b of 
250 horsepower and runs aC OjOSO revolutions 
per minute From the luibi^ through « flex¬ 
ible coupling, the turbine operatee a worm- 
gear reduction unit which drivaa a positive 
pressure blower at 175 revolniions per mlnnie. 
This blower generstes a blgh veloolty current 
of air at 20,000 cubic feet per minute at a 
velocity of 18,000 fort per nunuleu 

The pressure blower is connected to tbe 
pxpsnsiun chamber, which b 10 feet In dbm* 
eter, 20 feet long and weighs 26^000 pounds. 
During operaUon there la a st^y msh of 
air through this chamber At Its forward 
end are connected three atcrl pipes, as shown 
in one of tlic illustrations. These pipes bsve 
a lateral oscillating movement and they are 
arranged so as to telescope vertically They 
ran cover a width of thirteen feel acrom the 
roadbed These adjustable pipes suck up 
the niaterisl down to a depth of seventeen 
ini hcB bdow the surface of the rock ballast 

In operation, the first thing b to lower into 
tlir ballsst the three scarifiers or steel forks 
wluch are c^nod on each aide of the car at 
its mid length. The locomotive then pulls 


■ .1^ 
:'-5i 



THE MAN WHO REFUSED 
TO FAIL 

Uy riT/llLC.11 CjBFLN 

The Klirnng record nl the <trFRt eiplorer • 
life, covering ihe yean nf iii u^^le and 
srhievement in thenuclvei jubI » inipir 
ing and si thidlmg s» hii ultimata da- 
fovery of the North Pole Cnmnisiider 
Crees is a ditlinguished cBpInrcr author 
and friend of Peary A hMutiUl book, 
adequately illuBlrsled $6 00 

a P PUTNAMS SONS 

2 WaM 45tli StrMt Naw Teck 
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the twites car, diBt fa. th* Mut macUBe, 
■ioiif at about ten mflea per hour for a» 
l^t a dbtaooo aa mar bo dealred. Then 
Uw Marlfien aro drawn up to the body of 
the car and aocuTolr locked In poaliUm. 

The neat operali<m fa to back ibc Iooodid- 
uvo away fnm tbo ur for a dlslance of 
twelve feet, ao aa to aeQure working clear¬ 
ance. and the three oacUladng pJpn are 
then lefaocoped down Into the looHOed bal 
last of the roadbed Then a awltch la thrown 
and the blower ■lartl into action. Under 
the enormouB aocilon. the rock ballait itaelf 
and the dirt, bulla, outa. refuae, etc., axe 
sucked np from the roadbed through the 
three oaollfating pipes, at the rate of about 
150 tone per hour, and discharged Into the 
rxpanalon diainber, where ibe rock hallaat 
in thoroughly olean^ by air and ia then dla- 
t barged back to tbo roadbed on either aide 
(if tbe ralla through two heavy alowly mut¬ 
ing ail locka. TKd refute la deponlted tem¬ 
porarily in the lower part of the expannion 
Lhaniber The final operation it to draw the 
refuae out of the chamber and dcpoall It in a 
(.ar atuebed to tbe rear of the work train 
When tbe ballast machine fa In service, it 
IS drawn alowly along the raifa by two tteel 
(ablm attached to the pilot of the loiomo- 
tiviy—the ballaat and refuae being meanwhile 
drawn up, teparated, cleaned and finally 
returned to the roadbed at about twelve 
fert from ihfl point at which It was tucked 
up The complete cycle from drawing up 
thr ballaal to returning it to the track re- 
quirea about twelve teoonda of lime, and the ! 
hork of eleaning, ct cetera, fa performed 
automatically 

When it fa necetaary to clear (lie raifa fur 
trafliL tlie machinery la stopped itic pipet 
are leleicoped up out of potulion, and the 
larriagr rarrying the pipet fa drawn back 
into tbe cab, ihot clearing the coupler Tlie 
lablm are wound upon tteel drunu and the 
locomotive couples up to the forward part 
Ilf the ballaat ear and takes it to a aiding 
1*hr timr required to clear for traffic it about 
nineiy aeoonifa. Two men are required on 
iho machine and it nleant up about one 
mile of tingle track in ten working hours. 
The cost of upkeep fa negligible, tloce the 
rock balUn la acloally floated on the column 
of air and does not come In contact with the 
pipe lines uiUeta tbe equipment ia forced 
beyond lit DotmiBl capacity 

• « * 

Ano$h0r PImn for Cmiting Poiver 
from we Ocean 

Accoanilfc to the German correepondent 
nf Indtttinol and £ntriruenag Chrmiatry 
(New York), a German trientitl. Dr Brauer. 
has recently ptopoicd to ulillte the momoua 
tuppllei of beat latent in aea water On 
(be surface of the aea the temperature of 
I be water In Urge arejia of the tropica, aa 
well aa in certain parta uf the temperate 
num la at leaal 77 degrees. Fahrenheit, the 
)par around, while tbe water remalna prr 
petiinlly below SO degreea at 600 to 1,200 
feet depth in the aaioe regiuna 

In onler to utJIfae this comparatively lim 
lied difference or gradient In temperature 
It haa been auggesied that carbon dioxide 
or iraiDonla bo evaporated with the warm 
surface water The vapor priaiurc ihua 
generated would supply the force to drive 
some form nf engine, such aa a atcam turbine 
Thi* nhauat would be condenaed in the cold 
water of the depths and tbe gases would 
ogsin be put urider pressure by the warm 
upper Isyera of water Thus there would be 
a continuous cycle In principle, there It 
little difference between this plan and steam 
turbine practice, and there Is no doubt sa 
to the theoretical possibility of such a power 
plant. 

hconjmlcally, however, the question be¬ 
comes more serious The power sooroea 
are fsr from the loeallties in wfaleh they 
would, at leot at present, bo likely to be 
used. One plan for tnnaferrlni tba energy 
thus gsMrstsd to tbs eenlon of oWlliallon 
fa to prodnoe eleotrk enrrest by meaw 
it and with tUs to sbtaln atmoapherte 
nhioten 



Qrindin^ ^ « 
amitheSteel 
Industrif 


A SURPRISING number of manufactories are dependent to a great 
extent upon the steel industry. The steel industry in a large measure 
IS dependent upon grinding, upon the modem grinding machines and gnnd- 
mg wheels. Immense rolls up to 28 ft long are ground to a high degree 
of accuracy on Norton Roll Grinding Machines Hundreds of tons of 
Norton abrasives in the form of grinding wheels are employed in the hnish- 
mg of billets and castings Grinding has made practicable the working of 
manganese and many other steel alloys opening up a wider field for hard, 
tough metals 

Thus gnndmg is contributing to this great industry—this key industry 


Norton Company, Worcester, Massachusetts 

Bauxite Plant—Bauxite. Arkaneaa Abrndve PlunU- Niagara Fall# N Y , and Chippawa Ont 

Grinding Wheel Flanta—Worceater, Mast. Hamilton, Ont , La Coumeuve, France, Wctachng Germany 







Grinding Wheels 
Grinding Machines 



Oisi 

Refractories -Floor 
and Stair Treads 
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Coleman usta DAYTONS 


The Colemm Fon^Wheel Truck U used 
widely by ihe United States Army and in the 
lumbw, mining and oil industries, in road 
building and road clearing, etc* 

The front wheel drive is a notable feature 
of the Coleman Truck. A powerful—easy 
stemHng—economical truck equipped with 
wheels of super-strength — easy steering 
wheels—wheels that make for economical 
transportation—Dayton Steel Wheek. 

Nearly all the leading truck makers use 
Dayton Steel Wheels. Specify them on your 
next truck order, 

IThe Dayton Steel Foundry Co. 

Dsyton* Ohio 


Dayfon 

atssi TVuca wsads 




IceMakinffai 


Iff and Refrigerating 
Machinery 


CorSM a Poppet Vaivo Engtaws 

ShIMiu mhI up€n nftuil 


INVENTIONS PERFECTED 

MOEWO MADE 
la a fallF vanlppad buuiUIds Uiop 

B»ariEii oiM. Jin ^ nan a rndAB 
tMm I—f / s ri im 


Barnet Electric Bench 
Scroll Saw 


Mol • kw. but a 
pvECtKai, useful 
tool for ilwp or 
homo. RimtiiMn 
Ump sednu 

PncoBKlndaboi. 
IDS aSachraenl, 
tmmf wheel etc. 


Wwiim toJmy f 


Learning to Use Our Wings 

Aircraft are being put to use in peace as well as in war. This depart¬ 
ment mil keep our readers informed of the latest 
facts about airships and ofrp^ones 
Condueted by Alexander Klemln 
In okrge, DonieJ Cu$§enh»im 5cAuo/ o/ Aeronautici, New York Univertuy 


Metal Ccmstmetion 

D EWOITINE, ■ funoua Fnnoh conitni& 
tor, laotiuriiif before the Lomloa In- 
Btltutjun of Aeronautical Engliufen, iwheR 
a ftrong pies for meul u the only pncticel 
malcnal for the airplane. 

It ia a peculiar thing that in tbo early 
atagea of any engineering developntent, srood 
in alwaya the material renorted to. The 
automobile ia a modern and atriicJng inalance 
of thia tendenoy The reaaona are nol 
far to leek. Wood ia stay to work, it re- 
quirea lew akiJI of tho engineer and above 
all conatruction in wood la eaay to modify 
The pioncera of the airplane calculated very 
little, relying largely on JntultloD Their 
plan waa to build aa well aa they knew 
how, fly their machlnea aa quickly aa pot- 
aible, and change them after tesL 
Now that technical knowledge haa in- 
creaaed enonnoualy, it is poaalble to predict 
almost cEsctly what an airplane will do. 
Much greater care ia given to the dcaign, 
but the construction changes only slightly 
on the triala. Therefore the ease of modib- 
cation of wood conatruction ioaea its ad¬ 
vantage 

WihkI conatruction !a alio cheaper than 
metal construction. Particularly fur the first 
or trial ahip, the coat of the atructure in 
wood IB lew than SO percent that of the 
ineial airplane Dul In large production this 
initial cheapness dlaappeara. With metal 
alone is It poaaible to use the rapid methods 
of modern indunlry 

Also, metal alone promises long life tnd 
low depreclatiuu Not only ia wood litelf 
subject to organic change, but wherever 
ufK^ IS used in the airplane, glue la bkely 
to intervene. For example, in large wooden 
brains or wing spars, glne b largely used to 


fasten the ntngea of the beam to the webs. 
And In 4 year or ao the g^uo may entirely 
disappear I Wood aciewi alone remain to 
maintain the spar, and the danger In flying 
under snob conditions u self-evident 

With wood consmuitlon there must always 
be a certain amount of playj nderanoaa moat 
remain large. Therefore a wooden airplane 
requires careful, individual adjostmenL With 
metal, tolerancea are rnooh smaller, amem- 
bU« are rigidly riveted together and stay 
par 

Further, while wood is for fu weight per- 
hsps aa strong as any material we have. It 
ia possible to build lighter in metah because 
in metal we have a bomogeneous, reliable 
substance in which fu greater itracturaL 
refinement ia poealble. 

Also, with metal it is probable that fabric 
will entirely dlsappaar Thin sheet dura 
lumln IS gradually displaoing fabric aa a 
wing covering, and Instead of represenllng 
BO much dead weight, it may even, by akU 
fnl dealgn, be made to contribute to the 
sirengih of the wing aa a whole. 

M Dewoitine makes out a very strong 
esse. 

Acronantieal MetBorologjr 

I T is interesting to aee that the Ronsld 
Press has published Gregg's *^Aeronau- 
Ueal Meteoroid,** one of the first books 
in the Eogilsh language dealing with ihla 
subjecl The author m hla preface stales 
quite correctly that a knowledge of the 
chsrscieriatios of the atmosphere Is Indlf- 
pentable to the developiiient of aeronautics. 
The proiuoier of air lines can only guarantee 
schedules If he has definite data on wind 
and weather condillona along a proposed 



W.F.and John Barnes Ca 
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He'* offi and tn^nc deftMraielr at llie ring at hb hre«l that will 
raleave the paraeliBte pach. The e merg en cy ring end pack over hb 
■tomach b available la case the first ^Ib to open. The photograph 
was made within two seconds after the Jnmper left the plane and shows 
him falling at Um rate of 64 feet per second 


airway, and Insurance companies cannot fia 
pTemluma witboot similar Infonnatlon To 
pools the prediction of weather b of vital 
importance Gregg's book b Jast the teat 
to rapply the essential elements of meteor¬ 
ology and It is clear, simple and accurate 
Why does the Air Mall Service maintain 
a (aster schedule from Ssn Francisco to 
New York than from east to west? Be¬ 
cause the meteorologist has shown the pre¬ 
vailing winds to be such ss to help ihe 
pilot on an eastward journey 
The modern meteorologist is just as inter¬ 
ested In the npper atmosphere as he U in 
the oonditioM near the ground Only thua 
does be gel a comprehensive picture of tlie 
weather, and only thua can he help the 
avbtor whose flighu may be made as alti 
lodes of 20j000 feet or more. The weather 
expert has been able to obtain informaiiiin 
on atmospberio coDdlilona at nearly ton 
miles above the earth's surface. 

In thb work real Ingonnity has been 
shown Sounding balloons of very light 
fabric, six Inches Id diameter when unln 
flated, 30 inchca in diameter when inflated 
with hydrogen, carry a complete set of self 
recording Instruments to these asluunding 
heights. If sounding balloons are used la 


pairs, one of the balloons finally bursts and 
the other brings the inslniments slowly to 
earth. If a slngb sounding balloon is used, 
a parachute comes Into play when the fabric 
fiuHy fails, after having reached its maxi 
mum distention. Nothing b quite as extif 
IS the exsmlnstion of the returds of 
one of these aerial laboratories, which the 
scientlsis only recovers by offering a reward 
and clearly marking thb fact on the instru 
ment eontainerl 

U gets colder as we go up But not 
Indefinitely It is a cu^us fact that a 
vertical seclion of the atmosphere showH a 
drop in temperature up to a ^Ight of seven 
and a half miles, to as low a point as -55 
degrees Centigrade This region is the 
troposphere and is chaniotorized by cloudi 
noss. Beyond this altitude the stratosphere 
shows no cloudineM and the temperature 
cesses to dlminbh Academic in interest so 
far, but nevertheleBS fascinating to consider 
it this division of the atmosphere into two 
distinct regions. 

Preilicuun of weather, fogs and rain be¬ 
comes an Intelligent posalbiliiy, if the few 
simple laws of meteorology are learned The 
peculiar looking maps uf the Weather Bu 
reau become entirely intelligible. 




of car ftom Inju rv I In Si cldcnt dstcrlbcd 
below Nortcsihccrlis<raHSralncon> 
situctk«n snd the wiy In which Ply- 
0^1 lock cemrat holds the pllti lufethn 

The car with 


PLYLOCK running 
boards has full protection 


Bumpars front snd rear ■ yes But what about the sides? This 
u a vital point -when you consider your own safety and that 
of your ear Plylock running boards are practically aide 
bumpers one of the reasons why a number of outstanding 
builders of automohiie hodjns have for about two ysart been 
using this renuirkabU materMl for running boards, instead of 
the ordinary lumber formerly used. 

An example of Plylock protection 

ttmi tUs report of ■ rsesat acddsmi "Mr tourisf car* was Ut cn tbs 
right nmning boerd by anothw car running st an wtlmsted speed of 16 
nmse en hour The Ptylocli running board on my car udihelood ihs Im¬ 
pact to wsU that the car body wu not even scratchad. while ths machine 
which bit me eufferad m imeahed front end, coetlng it4 to rspelr My 
npalr bUl wm U 


Protection, u but one advantage of Plylock for automobile 
body construction Built up, layer upon layer of finest Doug¬ 
las fir veneers, cemented together with Plylock cement, it has 
tremendous strength and toughness and cannot warp, spht, 
curl or check When used for floor boards, peda] and other 
oponmgs may be rut anywhere and require no remforcament. 
ha use means a batter body, more economically produced 
You will find genuine Plylock runnmg boards end floor boards 
on leading makes of cars Look for this feature when buying 
an automobile If you are a manufacturer employmg wood 
m your product, send For Full mformation regarding this "m- 
dustnal material of a thousand uses " 

PORTLAND MANUFACTURING CO , PORTLAND, ORBOON 


*A Irsdlng mnlliiai priced ear. 


PLYLOCK 
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Greater Mleage 
aadLoa d PretecGen 

This extra size Firestone Truck and Bus Pneu* 
made is accepted as the dependable, economical 
equipment where time and ni«hinniT^g are vitaL 

_ Oum-Dipping gives extra strength and protec- 
tion against friction. Every strand of every cord 
is impregnated with rubber, keeping the tire cod. 
Thenm-skid tread is wide and semi-flat—^better 
load-distribution, better traction, longer wear. 

For better haulage at lower coat—in any field 
—pesrenger or merchandise—see the nearest 
Firestone dealer. 

MOST MILES PER DOLLAR 

t Ttrettone 

Struck and bus fnbumatics 


AMEXICANB SHOULD PRODUCE THEIR OWN RUBBER 


Factory For Sale or LeaM 


19 two Kiufera fnt at unreotrlctcd area of Lin 
la Hljihway of NawarK, N J with oc«an tran^ 
wUUiMi (llroot to aOO fo(it dock un raaaalr ttlvar 


IwriaUiMi (llroot I 
and I 500 rpfit nf 
Yorii 

oanliw with eran 
foon^ or any 


eran^an 


I aoo fotit dock un raaaalr ttlvar 
Ullraad aldinir Twenty mlnutin 
am atnry bulidlna 15 feat hJah 
wan 400 fm lonK Bvltable for 
Hiajim. Fofnwrlr .Atho-lUlmr- 
frlM 1155 0<H) wy tePME. 

CJinUm St. Newark, N J 


Hist aid fin* 
tkeation 
Bushiqa 

aOays pain 
gtianls AAlnst 
infcctlo** 



Avlatkm Madid— 

"AVUTION MEPIONE.** pdUbd hf 
AA th« WilUami ft WfUBi Coaq^wqr of 
fialtlnDrai, ii wrltun bf Dr L. IL Btur, Cmb- 
raudut of tbo Dnhod Sutoi Aniy flohnol 
of ATlfltb>n ModMoo ind perhopo tbo foro* 
moot outbority on thli sobjeot is tbo Unlied 
Suiot. It U the firat oomfdloto trwdae on 
avlitlon medicine mrer writleo In the Engliih 
lanfufo. Thia aplendld booh U full of 
imereirt not only for the flight phyalclan, 
but for every ooe Intereeied In tbo progroM 
of iviailoD, ■loco OB the aelecUoii of the 
RvUior and on hl« continued fltncH dependa 
safely in flying to ao large an extent Wo 
cannot mist quoting a few of the faaoinat 
ing Ugh apota of thia book. 

**A flyer who haa sood oyea, la aoiuKl 
pliyalcally, and who takes care of Uinsdf 
will last a good many yeara.” Still age baa 
a greater effect on the flyer than on men 
in other occupalloii^ ‘‘Few flyen over fifty 
yeara of age trill ever be found flying their 
own planra.** Ten to fifteen yean b the 
practUil llraU of a flying oaieer 


*• d— '•Wdy, tbe^kM- 
ima ooadt u of a onchpli «1 ib B^piilM 
■a i p fltt dwd li throe ooneMle riatp. It ia 
operated by melon and b oootietnd bp a 
■m aad rvddor la tbo eoekplt or bp a Mkk 
and r«dd»r Jo the Joetraotor'a obair oa tba 
graand. ^g oomblaatloa of aovemeali of 
the Btldc oWniddar, dn erientator oaa to 
put tbroBgb any evoloUoa that a plaae oan 
to pot through, exoopi atnlgbt forward or 
up and down motion it can to looped, 
tolled, spaa. . .Tbcao movemeata are 
almilar to tbooe made by a plaae caeept 
that they are made at a greater angular 
■peed.’* We are Indebted to ito publUben 
for a photograph of the orieaiator. 

Reaction time uaia and enriooe idf- 
balandng testa, when the oubjeet eiaada oa 
one log. flexee hb other leg at a right mgla 
at the knee and maIntalM thb podtloa for 
fifteen tecenda. may aomotlinei bo prodnetlvo 
of amuMmeat. but they are quite amdooi in 
thdr ilgalficafiee to the maa who b apply 
ing for flight traiaiag la any ab foroe. 

WhUtt Macready b trying to reach sill 


WANTED 

PATENTED SPECIALTIES 

rVsiri? articles which can be stamped from slictt Bsctsl 
and pcrtnining in autumonw, rsJiu ur hiiliiwars lines 
If stiracilvc in lu Hill eilhcr buT nuirijbl ur mskc latisi 
la.iijiy njyalty «rr«ngciDcnt 5md full inforoiatton and 
Jia«ing t>v.r fiNly years In business 

TtoOTTO KOMQSLOW MFC. CO 
SBOO ParidoB Ava. Ctavat^g. Okla 


The Rnggloo orleniator whbb was developfid doriag tba hte war 


The eye U ail ImporUni Jn piloting. 
Judging dbunce b perhape the nKiet llnpo^ 
tani task of the eyes. ’’A pilot la conaunlly 
behig called upoo to Judge dbiance. He 
does ao partiotibrly when baring tbe groaiid. 
when flying In fonnaUon and again on laDcb 
ing In the latt Inatanoe levriing off too 
eoon, loo bte. or mbjndgliig dbunoe from 
treea. bulldlngi or other obatrucUona may 
to fatal* Many varied methoda have beat 
devised for teatlng jndgmott of dietance, 
with adJuftaUe rods, wim or pbua of 
glaeo as the *meanring atlcka.* Tto flight 
■ur^n haa to be aa in^nbtta aa the engi¬ 
neer in thb type of work. 

EqnlUbrlam b all Important In flying 
wkere loops, barrel nib and Inuneliiian 
tuna irapoMi emy coaoetvabb poaitfoB ob 
the pilot Efff and oar mod every ettor 
meant of pMptba oomo Into pby. aad it 
ia tbe combined aeMaHoni of ewy und that 
give the brala oomet Judgment Tto ttb> 
ject bristla with dMb^ and ouurovefoy. 
It b a pity that tto Rnggbe arbakriof^ 
devebpod duriig tto war, hm got bm 


tndM uf 40.000 feet with every avaOebb 
derioe at bb oonmaad, it b aad to read 
again tto atory of Ttaaaodier^ famouo bal 
loon aaoenaion In 1875. Tlaaandbr. the eob 
■orrivor of the aeeenrioB le f oet de- 

aoribea bb aenaailona: *At ZiJM feet tbe 
oondldoB of torpor whkb everooBoea one 
IS extraordloary Body and mlad tooomo 
feebler little by llltb, gradually aad inrun 
aibly Thmre b no MriTvbi^ Tbare b no 
tboogln of tto dangonwa poritbn, one ibtae 
and b ^d to to risliig.* Tbaandbr failed 
to take htdd of tto oay— inbei, aad to* 
came inseBslblo at aboot 26jiOD feet Sb 
earrM waa a miraobL 
Tton am, in prladidab tbraa OMltotf pf 
tearing pUett for tbrir ahlHty ip eftdttn 
alrittde o oadtf taafc •What wo h«va tto |tlw 
pre—n ebnrimr. lUbi^^M^or 
oentnlbd by a ni^mm ptttnp vWto flomei 
a ooBM— Mrtuh of fnah ab thioe«b rim 
ebtadMr.. lo afondotlng aaeoBi M ^ k 
pumped out fatter^ tban it b ,nmnd to 
odor ud la rimn loit Bg dmoMt fto ak k 
ponahtod to nfm Umm 4— A b pwa^od 
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Parachate flam ued la Uadlag a dirigible 


otiL Aar ^taile nuj be maintained as 
desired . ..We aiajr use a nitrogen dilu¬ 
tion appaimtns. Ta this the subject 
bnalbes a atmam of air In which there Is 
a steadily inoreaalBC percenlaBe of nitrogen. 
The barometrlo pressure remains the same, 
but the exygen prcsaure la reduced by in 
creased percentage of oxygen The third 
method iavolvea the use of a rebreathing 
maohlae In this the subjeri breathes 
over and orer again the same air with the 
carbon dioxide remoTrd He bums up the 
oiygen, thus oonslantly reducing the per 
contage." Tbeee testa sonnd very oap^s- 
ant* and they do not have ae oompensailon 
the thrill aiid glory of high altitude records 
Major Bauer re^ls the Pnlltier race of 
1923 in whioh Lieutenant A Williams be¬ 
came unooDSclous when making turns. 
'‘That he muai have been is evidenced by 
the fact that be went round an additional 
thne, not being sure how many Ispe be 
had completed What b the explanatlun of 
tUsT It is beUeved the inswei Is centrifugal 
force . Aa the flyer makes a turn, the 
pull of centrifugal force It In the direction 
away from the pUoi's head or towards his 


feet. .The blood Is carried away from 
the hnd to his lower extremities 
Anemia of the brain, resulting in hariness. 
dierinras and even onconMlonsneM reaulls.** 
The protective devices employed in aid 
tude flying, the duties of the flight surgeon, 
the medical certiflratJon of the civilian pitot 
are among other Inicmting topics dealt with 
In a work which deserves earful reading 

Parachute Flarea 

T he airplane enibraert everything in its 
acrricc For night landings and night 
nxwnnsisance work, fireworks, or in more 
dignified language pyrotechnic displays, have 
been pressed into service Sometimes flares 
an* placed at tbe tips of ihs wings. Metal 
cylinders with asbestos plaster internal cov 
ering contain the pyrotechnic material which 
slocino wlrM ignite very readily The flares 
are placed at some distance below the wing, 
and the fabric covering of the wing Is suit 
ably protected 

Sometimes parachute flares are employed, 
placed In special racks in the plane and 
rdeased by a simple Bowden wire oonirol 


Steel Sheets that Resist Rust! 


T he destructive enemy of sheet metal is rust. An alloy of 
copper gives to Steel Sheets and Tin Plates the highest de¬ 
gree of resistance to rust and corrosion. Keystone Copper 
Steel gives maximum endurance—a fact proved by actual time 
and weather tests. Demand Keystone quality for lasting service. 



BEST BLOOM JL GALVANIZED SHEETS 
APOLLO-KEYSTONE Copper Steel GALVANIZED SHEETS 
CULVERT, FLUME AND TANK STOCK 
FORMED ROOFING PRODUCTS 

Black Sheets for all Purposes 

AUTOMOBILE SHEETS—ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK 
TIN AND TERNE PLATES 

Apollo Galvanized Sheeti, made continuously since 1884, are 
the beat known Galvanized Sheets produced. An additional 
factor for permanence has been added in Apollo-Keystone 
grade by the use of Kejntone Copper Steel for the bare metal. 

Ill IS copper-iteel alloy is particularly adapted for roofing* 
siding, gutters, spouting, flumes, culverts, tanks, and all sheet 
meul work requinng highest rust-resutance. Keystone quality 
demonstrated its excellence in service tests of American Society 
for Testing Materials Could you ask for more thorough or 
impartial proof? Sold by leading metal merchants. We shall be 
pleased to asust the trad^ in the solution of problems involving 
the use of Sheet and Tin Mill Products. Send for Facts booklet. 


Sheet^^l(CiU*Products 

Blaak Bbmm far all pupMo, Apollo 
aoA Apolto-KiqrW n oa Oop Mrfa il Ool 
vwfaod ShMU, OalmtoaSTikk Btoofc. 
V«rao4 looABa mad mdiaa FvoAM, 
■■■mil thMWfar SUaplM. Aolowo- 
MliHS—l^glOBTriay as—fablllof fit 
■■■■■is—aiiwiiMf—aioi* rw 



^Pfoducts 

AwaciAo OuSo wA AMiUpoChWMnI 
Bright Tip t»UUa,TMamTU.lMirl 
M OU Stjlo uA AMrifu XmISqSI 
■ooOiwTorM PIMM, UW 
PteiM BiMk Ptiu far all ponoiwi 
WmmmmUmM Sfaeh, Stev* Pip* md 
bgoSfaak,apMlilfaiipiiat<w*,aM 


American Sheet and.'Iin Plate Company 

General Offices. Frick Building, Pittsburgh, Pa. 


Oliilttfall Pmw 


D lP l oKl SaiiXl 

DmipH Bow OtImu Ww Yor k n UodolpMa PUMbuufc 
PtMIvMi X7 PU1> ButhStbr. Oo.. Bob Tock Ol^ 

mm SIMM amn. Pmwvoti Oo. Sm PohAbm 1m io—I m fcrtli 
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"If... 


FREQUENTLY you hear a man say, "If Fatimas 
were sold at fifteen cents everybody would 
smoke them." No doubt, but that’s easier 
said than done. For without the finer tobac¬ 
cos, the subtle delicacy, made possible by a 
few cents more, Fatima would not be Fatima 






"WAtff a wbaii 0/ a dtffmmM 
fust a fiW ctnts mahi** 


I UmwTf A Ml vn TnttAcen Co. 


STEEL STAMPS 

METAL CBECIS > 

I STENCILS 

SEALS Tr. 


THE SCBfEUnU CTAMT CO 

mOGBPOBT, CXWM. 



Hm pwachnla flu* Mlb lalelr id ibj 
giDDDd uhI phnIiiimd ■ BMM Iwillhnl db- 
plar la Uw pneaM aad lor loma lime aller 
ludlag. 

AlUtufle Indleirton 

T he airpUm altlneter b bothbii mora 
th«a a ■mail, accurate barametei which 
Tesiiien the pniwura ol the air. A certain 
prewure la taken aa oomapondittf to a 
certain altitude, baaed on atondaid atnuM- 
pberio condiuoim. But weather candlUona 
and temperature rhingea Jnfluenca the proa- 
aure drop at aliltade to auch an eateni that 
the altimeter can never indicate the eotact 
heicfat above the ground or lea levcL Not 
infrequoniljr the aidmeter map tell the pilot 
that he m flying below the ground! 

The arore Involved are not ao important 
for an airplane flying at aevenl tbouaaiid 
foot above the ground But i( a pUna la 
operating In a fug or at nlghli the pilot may 
he flylBf hla machine dangoroualy low with 
out hla loatroment giving him auSciem 
warning for Mfety 

Another principle than that of premure 
mdicalioD haa to be employed. The German 
pfayaiclat Behm haa now developed an alii 
lucle indjcalor baMcd on the pnncipla of 
the aperd of echoing aound, in a furni cn 
lirely suitable for uae aboard an airplane, 
\Xrlicn tlw sounding signal la given, a point 
of light la act in motion paraiirl to a ver 
lical scale by n combination of electrical 
and acoustic appliances. When the echo 
reBolies the aoundcr, the point of light inv 
meiliately dcarenUa to its aero position Hir 
vertical scale is graduated up In 200 feel, 
and the mnllnn of thn point of light ac¬ 
curately gages the altitude to within a few 
ln< hee. Thn Behm sounder once act to 
work, can also opvimle automatIcally and 
give a reading at intervals of half^-second 
rho Inatnuncni should prove Invaluable in 
all cmsacvuntrjr flying 
Fur airship navigation it may also hr 
important to know the eiact hd^ aeverml 
tlmuMnd feet above sea level Only thus 
lan the navigator Interpret hui aitlmeiei 
pressure readings for meteorological pur 
posca. Here the aound indicator becomes 
leas usrful, and at great heights lha non 
flictlng luunds alwaya present on board an 
airship may cause it to become inoperative 
A correspondent of the Scienlific Amer 
(ran, Elbert N Todd of Crmfield Maryland, 
haa been working along entirely different 
lines. A very small radio transmitter with 
Its baucriea la cncloaed in a suitable vessel 
An aerial wire from the Irinamlttrr in tbe 
vessel IS suspended by a small parachute 
llirre to four Inches In diameter The 
groumt wire hangs below tbe veaarl and has 



DlagrwnMila akatah of Hkm Todd 
■ hh wdu ^■ di en ^ ^r, A Mudl waaaa l 
^ ■ l 1 Ul aei ■ t rl ru l aua tru aa m l ifer whfah 
gtvea a abnal wkaa the afo—d b 
stack. The aleo of parecketo 
allewa Ike speed to be legoln^ 

a small weight on ha mA to keep h taut. 
The device la dropped from the airship by a 
radio operator and can be made to fall ai 
any given apeed by auilahly adjuadiig the 
weight of tbe apparatna and tbe slie of 
the parachute. 

When tbe aoundcr strikes the earth or 
sea, a spring contact arm, held out of en¬ 
gagement by the pull of the weight on the 
end of the ground wire, la relieved of tUa 
weight and cloeca a circuit Tbe radio 
signal sent out la picked op by a suitable 
receiver and aerial on board the airship, 
and from tbe tune intervening between t^ 
dropping of the vessel and the receipt of 
the signal, the height la calculated 
While certain eiron are poaalble, auch 
as varying velocity of fall duo to ■ poaalble 
vertical movement of tbe Jnlervenlng air, 
the idea la worth eenoua consideration and 
is certainly Ingeiuoua. 

Educating tlie Schoolboy 

T he British are thorough believers In 
the populariiaiinn of flying. Sabaldiaed 
light airplane clubs, popular lectum in 
orhoola and other melh^ are employed Ic 
this rnd Our photograph Is evidence of this 
policy The master of bemplU recently com¬ 
pleted a thousand mile tour of the Britieh 
loirs In a De HavUland Moth, a moat ano- 
Lcaafnl light plane, and la seen demonatradiii 
the craft to a group of typical English beyi 
at ihc Schoolboys' Exhibition in London 





























JDLT, 1926 


SCIENTIFIC AMERICAN 



A Speed end Drift Indicator 

I N « rooMt fflfht fnMB Dayton, Ohio, to 
Botton, MuMchuaetta, CapUin Bra^oy 
Jonea and Ueutmant Lyman P. Whitten of 
the Army Air Sendee flew 72S mllea In 350 
mlnulea, breaklnf the nonstop reconl 
tween tbeae two dtiea. The pninaiy object 
of the flight waa net to break roeorda, how 
aw, but 10 teat a nmabar of inatnimenta, 
aoeb aa a turn Indloator, an earth in 
duotor coBpau and a apeed and drift 
Indicator With tbeae InatnimenU croaa- 
oountiy narlgallon becomea poaalble even in 
fog or in the dark. Through the coorieay 
of the Pioneer Inainiment Company we are 
able lo ileacribe in detail the laieat and 
almpleal form of the speed and drift in¬ 
dicator 

The base plate la mounted on tbe aide 
of tho airplane. Suppoea that ibe airplane 
la not travellog in tbe direction of ila 
longitudinal axia, but owing to a aido wind 
la drifting aklewlae. The navigator la anx« 
looa to determine the angle of drift He 
roiatea the vane of the inainiment by the 
knurled diak with n abort handle until nb 
Jecu on tbe earih or aea appear to travel 
along the longitudinal drift wire He has 
then determined tbe angle of drift 


This la not auAdent for purpoaaa of navi 
gallon however The jiilot moat know the 
true apeed over earth or tea The alr-apeed 
Indicator la a meaaure of the apeed relative 
lo the luiTounding air, but if the air la it 
sdf In motion, that la If there la a wind, 
tbe air apeed U not the true speed To de¬ 
termine the true apeed, the dider U moved 
along the vane until the movable croaa-wire 
la at a figure correapondlng to the altitude 
Looking through the eye-plcoe, the diatance 
■cen on tho ground between the two eroaa- 
wirea la read on tbe aide of the vane This 
la a matter of geometry, with the markinga 
baaed on aimple calculationa made at the 
limo of the conatniction of the inalrumenC 
With a atop watch the time taken between 
two aighied points is accurately determined, 
and with a table furnished with the invtru 
ment, the true speed la at once obuined 
A pilot can learn tbe use of this speed 
and ^ift indicator In a few mlnuiea, and 
ho never disregardi It aflerwarda. There 
la but one errur involved and that la in the 
altitude, aince ihe ollimeter gives an nltltudr 
bawid on the prcaaure of the air, and this 
may vary with olmoaphenc condilhina. But 
this error dues not viuate the general vnloe 
of the method. 




Say,Bo^ 

Ifyerhad to ^ to work, 
what would yer do?" 

Gita Job as Otter inaDuwp 
where dey used ARGVTOS^ 


There may be several reasons why you should use ordinary 
beanngs that require both oil and attention instead of Arguto 
Qillcss Beanngs that require neither Possibly you have an 
interest in an oil well Or maybe you don't believe that oA 
increases your fire hazard Or perhaps you like the smell of oil. 


But if you arc influenced by none of these reasons—why nc« 
investigate Arguto OiUcss Beanngs*^ 

There are plants where Argutos have functioned twenty years 
and more without a drop of oil, without a minute out for repairs^ 
without a particle of adjustment Actual cxpcncnce shows that 
Arguto Oillcss Beanngs effect a Z00% increase in the bfc of a 
power belt, prevent slipping and eliminate 
belt dressing as well as the labor of 
applying it 

And what about cost"^ Well, if you must 
know — Argutos cost about onc^sixth as 
much as the best bronze beanng Drop us 
a line for full details 

ARGUTO 

OILLESS BEARING CO. 

WAYNE JUNCTION 
PHILADELPHIA, PA. 





OILLESS BEARINGS 


ARGUTO OILLESS BEARING CO. 

Wayne Junction, Philadelphia. Pa. 

PlcaK Knd me information and faita about Arguto Oillcu Bearings 

Name 

Addreu 

City ind State 
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hang and balance 

Carpeattrt, vho KNOW good tools, ihow 
their preference for Simonds isws bj using 
them in their dsily work Simondj Sftws 
ceflea quality bora of nearly a century of 
experience in making the hnest steel cut- 
ung edges any hnrdwan Jiohr. 

Simoodt Hard Bdgg won hreafctm Koefc 
Saw Blttde$-^bwt for gomorai mm 


SIMONDS HACK SAW BLADES 


^'TW SewSlofcm** 


SIMONDS SAW AND STEEL CO. 


BflMdh SMm nd SwTiei Shopfl la OHM 


■wWlifcaJ lass 


SIMONDS 


Pnmounced $l-MONOS 

SAWS FILES KNIVES STEEL 



Does Your Underwear 
Meet This Test? 

The teat of underwear 
comfort U to be able to 
forget you have under¬ 
wear on I 

The one way ro be oure 
that your underwear will 
meet that test, is to hwlt for 
the red-woven ‘*B V D " 
loM. 

Nothlngwlthout that label 
is “B V D”-nor can U 
offer that matchleas Cbm- 
forr. Fit and Wear which 
have given **B.V D"a 
generation of world-lead- 
ing popularity 
From it a apcclally treated 
nalnaook, woven in our 
own millo. to the luic de¬ 
tail of 111 Bclcntlfic con- 
itrunlon,“B.V D" ia an 
underwear with difrrencei 
thuc count. Write for our 
free booklet, "Why the 
ICnmrineMlUlonaSay 'Next 
CoMyselTlLthc'B V D 'Bcatr** 

Be Sure to SEE If a V. D.** 

U ALWAYS Beanchia 
lUd-WmstubrI 



Radio Notes 

A Review and Commentary on the Progress in This Brandi oj 
Rapid Communication 
Conducted hj Orrin E. Dunlupt Jra 



A aia-tobe ncMtrodyiM aet uacd In llria location wu fomid to deliver wwry good 
rcaolta* In a cave at Maallo «4 Colorado, 7,500 feet above are leveliTvalaf one 
bimdred feel of wire for an aerial, atalloiu 1,000 mllea away were received 


Latest Development In Power 
Amplifiers 

A SEW development In the field of power 
ampUficBiion fur radio recepticm liaa been 
introdooed by the l*acrnt Electric Company 
Tlie device U known as a "powerfimner** and 
In addition to aupplying ircmrndoua ampli 
ficaiion it opera tea In connection with the 
110 -volt, 60-cycle houae lighting mama and 
rlinunatm the necenity for **11” batleriem. 
The cDglnccn have oucceeded In clunlnallng 
the hum oauoed by the alternating enrrent 
and there U no flurtualiun ui aignal atrengih 
even with a variation in vuliago of 10 percent 
ntlier way I ikewiBc the frequency can 
vary five percent cither way of the atandard 
60-cycl« frequency 

Tile powerformer can be uicd with any 
receiver equipped with at leoat one atage of 
audio-frequency amplification in which caae 
the new Inatniment aervea aa the aecond 
ntage of amplification aa well a* the **Sr bat 
tcry supply 

The device does not make It pooaible to 
dlaprnae with "A" batlerieo, uaed with the 
radio act, hut the powerformer fnmiahea id 
own filament current and all the **8** battery 
voltage 

Tho inatniment mcaourea 8 by 8 by 10 
mchoa and weight 32 puimda A metal cahl 
net houoea the tran^ormers, choke collo, 
filter condenacro, tiibea and wiring. At the 
rear of the caae there la a rcreoaed panel, 
with the binding posta for the virioua 
voltogea for the detector, radio and audio 
amplifier tubca and a ground connection 

The front of the cabinet haa a hinged 
drop door which can be lowered to a 4S- 
degree angle, giving ready acceaa to the 
unit*# lub^ A red pilot lamp juat below 
the door Indlcaiea whether the powerfonser 
la "on” or "off " There are no adjuatmenta 
to make eacept the napping of the ooatNl 
awlioh on or off. and there are no parta 
that wear oat except the two tubea and the 
pilot lamp, The tubea conalaC of one UX 
216-B or a CX-31tLB reotifier and one UX- 
210 or a CX-SIO power amplifier 

Graat volume la obulned from the iowwr^ 
former, If deatred. In fact with normal olg- 
oala the radfo-frequeocy ampUfien and de¬ 
tector of tha receiver are tnrnad flown to s 
dim idow and whatever volomo oontnl la 


deaired ia acroffiplubed hy the rbeootata 
regulating the current supply to the filaments 
of the tuhci in the receiving oet In the caae 
uf a regenerative set the regenerative or 
tickler control acta aa a handy volume regu¬ 
lator On local reception the powerformer 
may be used in conjunction with only the 
detector to give sufficient volume for a large 
aiu room 

The advantages of the device are trnnen- 
dona volume from two-tube sets with mini¬ 
mum distortion, elimination of “B" bat- 
tones, clear and loud amplification from oU 
receivers. 

RCA Tak« License for Gone 
Speaker 

It lias been announced by the Lektopbone 
Corporation of Jency City, New Jersey, that 
the Radio Corporation of America has pvr- 
ebaaed a perpetual lioenae to non the L^to- 
pbone patrnta in the manufaetura of cone 
type loudspeakers for a cash payment of 
8290.000 Tlie Lektopbone Corporation ow» 
the basis patent of the cone type speaker 
issned to Hopkins and Farrand 

C. L. Farrand Is the Inventor of the oone 
and hU patenu date back to 1918. The 
original patenta for tha diaphragm repro¬ 
ducer were filed in 1913 if Marcoa C 
Hopkins, for um in pbonographa. Five yean 
later Hr Farrand perfeoted the device for 
radio purpoaea. 

Interrhnngmhle CoUs tw Short 
Wgveg 

Inteust among radio fana In reoepden 
of ahon wavelength autlona haa aibnulatad 
aeveial manufacturera to Inttodooe istar* 
ohangeable ooila. Theae indDotanocs are de¬ 
signed so that thay can be quiohly plnggad 
Into a socket aimllar to the way vnoinmi 
tnhoa an Isaerted In sooketa. 

One dedgner dlen a set of floxlUe oefio, 
which requiro tbiee mandard vaousm tsbe 
•eckam inMaJlad in tha elnmiL lo tnaa hi 
all wavsleagthi from SO to fijOOQ wNaia, 
Tha eolb raaga fnsi 30 to 109 melMii 40 
to 100 metant 100 to 300 matan; SM to 
395 metera, ssd S5S to tfiOO natm 

Tha ooOa of asoihar isansfaohagr veoelvw 
W SO to um mocen. Thaao MsotanoM 
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raqnlta a ipeelil dHontaol aeokat aa kayail 
that a aoll oannot ba Inaeited Ineo n a c tly. 

Tlw third nwnifacturer hu developed ■ 
•horvmve intcrohuifcible coll lyetem ivUch 
eu be Amflted readily on the radio fan’s 
present broadcast re ceW er It oonslsu of 
three coils, eacl^unlt oorapriiliig a grid and 
plate Indnotanoe A suitable base is pro¬ 
vided on which is mounted an adjustable 
primary coll, the coupUng of which may be 
set for best results with long or short an¬ 
tenna. The ooUa are monnt^ on bakellte 
atripa. The windings are bare copper 

9wIm Have Trouble from Power 
IJaea ^ 

SiifCE the war, Swltserland haa praoticJly 
oomptsted tfaa riectrlficalion ol its railway 
system. Nearly every toim of any slxe has 
Jta electric tramways and moat bouses have 
eleotrlo light. The water power resources 
are being developed rapidly and current at 
voluges up to 00,000 la now earned over 
coDsIdenhla mileage by overfaead cablea. 
The networh of wirea canted m much induc¬ 
tion that k was found necessary to bnry all 
telephone trank lines and now the Inter- 
ference from the high power lines, deoirlo 
railwaya and tramways is causing great in 
tetferenoe for broadcast listeners. Another 
advene oondjtion radio haa to contend with 
In SwItMrland Ues in tbe topography of the 
country High mountains and deep narrow 
valleys dot SwJuerland with **dead** spots. 
Despite these drawbacks, however, the Swiss 
are forging ahead with their broadcasting 
system Three stations are now in operation 
and two more are planned. It is reported 
that vacuum tube reccifen are rare, but 
crystal seta can be counted by the thousands, 
especially in ^rich and Geneva, centres of 
broadcasting. The Zurich iransmitier Is 
said to be one of the 6nest in Furope. 

How to Prevent Motor 
Interference 

Thu Canadian Research GiuncU recently 
completed an Investigation rcJatJvo to the 
causes of interfering noises in radio sets and 
suggestions for their elimloatlon have been 
oompilod for broadcast listeners. 


A ssries commutator motor causing a surge 
by T**hUig at the Imiahm may have its leads 
levelled to reduce the interference it ernatea 
for near-by lUtenen. Where one wire is 
grounded, interference from such a motor la 
somctlmea eliniinated by reversing the leads 
■applying the motor, so that one of the 
brushes Is connected to the ground side of 
the tine and the field coil is connected to 
the live side of the line In tliU case, the 
field cod Is used as a choke. It may also 
be necessary to place a condenser of one or 
two microfarads' capacity across the hrutbei. 

In cases where neither side of the lute la 
grounded, a choke may be inserted on the 
line connected directly to ono of the brushes, 
while the field coil may act as a choke on tbe 
other line. In this case, It is Teromroended 
to use two two-microfarad condensers In 
senes and ground the middle point 
In cases where it ia not convenient to make 
oonnections with the brushes of a mulor, the 
condenser may be placed across the line as 
near the motor aa posrible, and a choke coil 
may be Inserted in the live line when neces¬ 
sary The live side of a low voltage lighting 
circuit may bo determined by means of a 
test lamp connected from the ground, first 
from one wire and then to the other The 
lamp will light when connected from Uio 
live line to the ground. 

Mctol Mill Parchment IJse<l in 
Diaphragm 

Du. Herman Fisher, acoustical engineer 
of the Tower Manufacturing Company, re¬ 
cently introduced a new loud speaker dia 
phragm built on the principle of a violin 
In his study nf tho violin he lesrned that 
the solid backpiece of the instrument varies 
in thickness tliroughoul its area. It u 
thicker in tbe centre and directly opposite 
the bridge than it Is at the edges. Tbe back 
piece of a violin, according to Dr Fuihcr, 
is shaped by eipert hands, men who become 
artists in giving the wood the proper grsd 
ualloDS, and from its thickest point In the 
center, it tspers off until, at the edge, its 
thlrknesa Is reduced by more than one-half 
The principle underlying this practice Is 
that a ihkkcr wood wdl vibrate more slowly 




Thb Jfvtoa far raeorf iaa nUm ««{• 
lafir—■■ ar far taaara haa reaaaily 


I tmd a paeA la panaamiart fana for 
p haaa dovla04 KT Vknwla IL 
mm woO kaawB la iho radio pahtta 


More Power 
—for Everybody’s 
Money! 

'WISCONSIN’S More Power 
^ per Cubic Inch saves money 
for aU concerned. 

For the manulacturcr it adds 
sparkle and dash to his truck’s 
performance—which “goes big” 
with the dealer. For the dealer, 
this extra power and “ambition” 
means more sales—unquestion¬ 
ably. And, finally, the doUars- 
and-cents savmg through better 
mileage on fuel and oil and 
lowered maintenance costs, gets 
to the owner. He’s the most 
satisfied man of the three. 

That added power is there—evi¬ 
dent in everyone of these great 
overhead-valve Sixes and Fours. 
Proof positive will be gladly furn¬ 
ished any interested executive. 
Write 

WISCONSIN MOTOR MFC. CO., IGhraikee 

MORE Wlaconain Motors ars manafac- 

W% tursd In a full Iin« of Sixsa and 
VW Fouia, with poww rang* from 

20 to 120 H P—for trucks, 
busBsa, trseton -and conatruc- 
tiun machlnsry 
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Electric Power For The Professions 

S urgeons, denuata and other professional men 
find the universal motor a valuable addition to 
their equipment 

Tlic power required (or certain difficult operations, and 
to aciomplwh the wonderfully fine work now done in 
profesbion.il l.iboratnrics, is furnished in handy, depend¬ 
able and easily ixirtablc form by Dumore motors. 
Jewelers also use Dumore tools for their finest work 

Because its vibrationless operation at high speeds per¬ 
mits of the greatest prcosion, the Dumore motor, m 
auy 8176 from H of a horsepower down to the smallest 
ever needed, running at speeds up to 15000 r p m , is 
ideal for professional work. 

WISCONSIN ELECTRIC COMPANY 
4S Sixteenth St., Racine, Wls. 

Dumc^ 

Fractional Hono Power Motort 




Which h Be»t? 

To buy 0 lulHlutiAl Stewart Fence, flel 
^ bcMl of ih fuinhnf protcciMm in 
prambof petty theft and other dqire- 
datioiu about vour factory or pay u much 
or more throutih loam and ilill have nolh- 
iBB for your outlay, ncepi a coalinuaDCC 
of dut anooymnee and expensa 

Wide choice of deuiiu of Iroo Fence or 
Choinlink Fnnce ((aJvaniaed after vreavini. 
allowr the wlectioo nf juit whal luita your 
Dcedi 

LH M quote you ou your requirementi 

TU SnVAlT IIOII WOlU CMPAXT 


"Hi fVWrWi Gnmiwal ham Feme JbUJeri ' 




WRIGHT 
HOIST UNIT 

There are 21 reaioni 
why you should not 
be without this super- 
hoist unit, (1-Beam« 
Trolley & High 
Speed Hoist) with 
Its 21 points of supe¬ 
riority 

Lot ■* loll mkom t 
OOCA OM^ 

WUGHT MANUFACmiMG 
COHPAIIT 

Ohb 


IMPROm 

mprsKia 

HOIST 



dun thin wood, and when the biekplece ii 
of dlfferenl thickneMes the perfeot vibrs 
tion of all tone* is achieved The thick part 
of die wood, vibrating alowly, bringa out the 
low violin tones to their fullmt and richest 
cRtent, while (ho thinner surface throws back 
the hiaher tonra, with nnlhlng lost in the 
recording TliJa result illuatrstes the fact 
ihai the backplcce of the viohn Is the part 
that in reality regialm vfiilin tones—not 
the top piece, nor the bridge nor the strings 
ihemsalvcs It la on this principle employed 
in the construction of ba^piece of a 
violin that Dr Fisher has moifeM the new 
iltsphragm It is of different ihlrkncssea, 
being thicker In the centre and thioner tfv 
ward die edges. 

The new diaphragm la made of parchment 
and meuL The thin parchment records ihe 
high tones and tho mrNil, the low tonee. The 
parchment-metal combinarion is tUck in 
the center and thinner at the sides, dedgned 
to give proiicr balance to high and low tones. 


Plan of 1M2 StiU Good 

Tsansmimon of pictures by radio is 
based upon a discovery made by Alexander 
Bain, an English Pbysleist. In 1842 auwrd 
lag to Captain R IL Ranger, inventor of 
the transatlantic photo-radio system 
Captain Ranger pointed out In the Pro- 
ceedings of llie Institute of Radio Engineers 
that Rain 6rst pntpoaed a device to send 
piotures from one placo to another by elce 
tno wires. He raid, '*Baln*s plan b so 
bsaically correct that it la only right to 
mention it snd to show how goner^ly we are 
following in hla footsteps.** 

Bain had two pendulums, which were 
arranged electrically in such a manner that 
if one preceded the other by a slight smount 
of the time of a stroke it was held until 
the other had reached the same position, 
when both then began a new stroke. These 
swinging pendalmns were the baiU syn¬ 
chronisers which are necesaary in the 
tranamisslon of pictures by wire or radio 
On each swing of the p^oluma/ a tablet 
descended a notch at a time at the side 
of the pendulum At the transmlttliig sU- 
(ion the swinging arc of the pendnlum earw 
ried a mnall contactor which rode over the 
type facai, making the apptofiriate eleotrle 
contacts to be sent to the dbunt looelvcr 
where a ilnillar swtngUig pendulom was 
Iraoing tbe path aoroaa a piece of paper 
By ciraloa] action, tho olectrlctry re ce ived 
from the tnnioihter would dlsoelpr the 
paper to (tn an Impression ti tha origlMl 
Captain Ranger tncplalned that theM are 
the basic det^is «f all radio pictures. 
Finn, the synchronous action oo^ng a 
surface point by point at both traiWBitter 


Slid reedvrr and second the sleotrical Iden- 
tificaiion of the polms traced out at the 
receiver 


Under 50 Meters 

Snoar^wave stations are Incrasolng In 
number os are tiie owners of recetven de¬ 
signed to pick up the waves travellni through 
apace below the lOO-meter channeL The fni 
lowing Ust of transmitters operatiag on wavea 
lesa than 50 meters has bean complied for 
their oonvenience 


Call 

Location. 

KC llMm 

POF 

Naoen. Germany 

22809 

13J5 

2XS 

Rooky Point, N Y 

26092 

14.93 

2 XAW 

bcheneciady, N Y 

19988 

IS 

2BR . 

Chelmsford, Eng. 

19988 

15 

POb 

Nauen, Crrfnaay 

18738 

16 

NKF 

Anoenstia, D C. 

ISTW 

16 

2BR . 

Chelmsford, Eng. 

176M 

17 

PDF. 

Nauen, Germany 

16657 

18 

2 XAO 

Scheseotady, N Y 

14fni 

20 

KFVM 

S. a Idalia 

14991 

20 

PDF. 

Nauen, Germany . 

14991 

20 

NAL 

Waablngton, D C 

.14991 

20 

NEPQ 

TJ 8 S. Relief. 

14991 

20 

NKF 

Anacostia, D C 

14414 

20 J 

WIK 

N Brunswick, N J , 

13628 

22 

2YT 

Poldhu, England 

1199S 

2S 

POY 

Nauen, Germany . 

lifts 

25 

FW. 

Ste. Assise, Fniioe 

119M 

25 

NKF 

Anaeostia, DC 

11758 

255 

AGA 

Nsueo, Germany . 

11533 

26 

PCMM Kootwiiok, lloHand.. 

10908 

275 

POW 

Naues, Germany . 

10708 

28 

2X1 

Scfaeneotidy, N Y . 

9994 

3(b 

NAL. 

Washington, D C.. 

. 9798 

805 

2YT .. 

Poldhu, Fni^d . .. 

9849 

82 

ANE . 

Malabar, Java 

9869 

82 

NAJ . 

Great l.akea, IIL 

8C80 

34 

WQO 

Rocky Print, NY,. 

. 8860 

3658 

PCMM Koonrljek, I1 o]1m4. . 

a SSIB 

86 

PCUU .Kootwljek, HoUand.. 

7890 

88 

KFVU SL a. Idalla. 

. 74S6 

40 

NAS. 

.PsMSOola, Fla, . ... 

. 74M 

40 

NAJ 

Gnat Laksa, III.. . 

. 7496 

40 

NPC. 

Sas Frasdsen, CaL... 

. 7496 

40 

NRRL 

U & S. Seattle. . 

. 7496 

40 

NOW 

U. & S. N«r lloko. 

74M 

40 

2 XAG .Soheneotady, N T... 

. 7496 

40 

NKF . 

.Anaeoeba, D. C. 

. 7966 

4LS 


WTZ. 

WQO 

KZA. 

%n 

PCLL 

WHD 

NPU 

aXAD 

SAJ.. 


See. Assise, France... 
N Brssmrkk, N. J . . 
RockyPbittt, N. Y... 
1.M Angeles, C s L .. 
Lm Avlea, Cel.. . 
.EootwUck, Uenasd 
Shane, Pa. , 
HoboUq, a T 

r. N. Y. 


7WP 4r 
.mn 4BJM 
. M4 44 
.'4014 4ft 
. «tl4 44 
. am 46 
. 6119 49 
. 6119 49 
. SIM 50 
99M 50 
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nhw Yotk to Soe Two BaJto 


Tvo TwUo ibom an •eh«f1uled to bo hetd 
In New YoHe the week of September 10-171 
the lUdla World*! Fair at Madiaon Square 
Gaideo and ibe National Radio Expoaltion 
at Un Grand Central Palace. It la the 
opfalon In radbr'clrclea that ihla wiU be 
the laat year to witnoa two radio ahowa 
ataf^ In New York at the aame time 

National Radio Ezpoalilnn Corpora 
doa orgaiilied by leading manufacturen 
for the purpoae of eondoctbig radio ahowa 
iMod the following alatcment to lU atock- 
holdeni **11 la geaerally agreed that the 
bolding In certain diiea of competing ahowa 
bf rival pf u i mH ei B la a aerkiu burden on ibe 
irfdaatry Thia altoatlon la partkularljr acute 
In New York, where for ecvnral yeora con 
petlng ahowa have been held. Hie director! 
are confident that after thia year there will 
be only ooo radio ahow in New York." 


Protective Rolee for R adio Seta 

Tin National Board of Firo Uoderwiiten 
baa a aet of ruin for the Inatallailon of 
radio antennaa and proteotlve devicea. 

The regulatlona attpulale that the lead In 
wire moat bo of copper, approved copper 
dad ateel or other* metal, which will not 
corrode axceealvdy. and in no caae aliall the 
wire be amaller than No. 14 BfiS gage, 
except that bronxe or oopper-clad ateel nut 
Ima than No. 17 In aiie may he uaed 

**Each lead in conductor aliall enter the 
building throogh a nonH»mLiuUble non 
abaorptlve, inaulallng bualilng alanting up¬ 
ward toward the inNlde. or by meana of an 
eppreved drdoe dealgned to give equivalent 
protection. 

"Each lead-ln ahall be provided with an 
approved protective dnrlce (lightning ar 
realer) which will operate at a voltage of 
500 volla or Icaa, properly connected and 
located either imdde the building or at aomc 
point between the entrante and the re¬ 
ceiver which la convenient to a gronnd, or 
outside the boildlng aa near aa practltable 
to the point of entrance. The protrelur 
•hall not be placed in the vicinity of eanily 
ignitable atuff, or where naponed to inflam 
mable gaaea. dual or flyinga of combiMible 
maierialii." 

The ground wire may be bare copper, 
bronze or approved cupper-clad ateel and 
should not be amaller than No 14. The 
groond wire running from the lightning 
SReaier to the earth should run In aa 
Btralght a line aa possible to a good per 
manent ground. 

Preferenoe is given in the rales to the 
ooM water pipe. Other peimUsible grounds 
■are ground^ ateel frames of buildings or 
other grounded meul work in the buildings. 



Dovld Locfwo la hore ahowa d ea w wi * 
alnulag ■ now vocaom tabe do- 
vokomlby Ua brathar, Drw Blg^oad 
Leewo, ■ Cmuhi la v oa ioT 


This view wu Ukea from one of tbe 
masts of tbe Rogfay sUlkm niHl 
shows Ibe oeafnl InauUton mnd the 
cage aerial 

and artificial grounds such as driven pipes, 
rods and plates. Can pipes should never 
be used fur radio earth cuniacta. 

Tbe protective ground wiro shonld be 
guarded wlirre exposed to mechanical in 
jury, and an approved ground clamp should 
be used where the ground wire is connected 
to pipes. 

The rules state that the tirutective ground 
wire may bo run either insMln or oulsiilr 
the building but wires liiHidr the building 
must be securely fastened and should nut 
come nearer than twu iikIics to an electric 
light or power wire nut in conduit unles** 
separated therefrom hy Mime cuniinuous and 
firmly fixed non-cundurtur, suih as poni- 
Jain tubes or approveil flexible tubing 
making a permanent separation This non 
condscior sJiall ho in addition to any regular 
Insulation covering the wire 
The function of a lightning arrester is to 
drain the ar.cumulatc<l static charges off 
the antenna and aciording to the rules tin- 
atmospheric electricity may be Ie«| down 
to the earth through the cold water pipe or 
radiator inside the house However, It is 
recommended that the lightning arrester 1 h 
placed outside the huur«e so that the ground 
wire from the arrester will nm in a straight 
line to an earth connection outside the 
house. A pipe dnvrn in the earth can be 
used as this ground 

German Tubes Differ from 
American 

A NEW type of vacuum lube has been in 
vented by Dr Sigmund Iam-wo of Germany 
The underlying basic ehnirnt of the new 
multiple tube Is a resistance sealed in an 
evacuated glam lube The resistances con 
slat of glass rods with welded connections 
on the surface of which there la depositrti 
a fine meialJiu compound film, wbJih serves 
aa the resisting einneni It is all enclosed 
In a highly rvacoanHl glass tnbo This re- 
mslance it said (o be positively free of 
capacity and therefore will not retain any 
electrical charge The resistance remains 
constant and will not vary with icmpcrutiire 
Tbe multiple radio frequency tube con 
tains two or three grid units and it is con 
tended that thia hm made it possilile to 
o^rcone the difficulties of resisuncc cou¬ 
pled radio-frequency amplificailun ingrther 
with tlie fact that the tube uses a double 
grid system having a very low Internal ohmic 
mlstance Farlbcnunre, un account of the 
fool that tbe unlla are locateiJ so closely to¬ 
gether, the leads are very abort, lh^«by 
reducing tbe capacity effects. 

Inside the main lube there la alao a 
smaller tube oonulning a mica coupling 
condenser so that gases from the mica can¬ 
not destroy the vacuum of the main lube. 


BtMnriKAMES 

are the acme of quality in 
auto-body construction. Builders 

of the better class cars feel warranted 
by experiment and experience in con¬ 
tinuing the use of good hardwood for 
body frames. 


The slow, even growth of 

A^higan and V^sconsin HAE^ 
MAPLiB produces a super-hard hard¬ 
wood, firm of fibre, tou{^ and uniform 
of texture. It is one of the strongest 
of American hardwoods. Intensionor 
compression along the grain, also in 
bending,Hard Mapleis stronger than a 
sted pert of the same length and weight. 

Add to the above, its great 
screw holding power, plus its 
high finishing qualities, and it is easy 
to appreciate the rapidly extending 
preference for Northern HARD 
MAPLE, the“rattle-proof’’hardwood, 
in body building. Also, ideal for seats, 
steps, rails and floors of motor busses. 
Steering wheels are likewise of HARD 
MAPLE and so are the spokes, rim 
and hubs of the popular artillery wheel. 

HARDMAPLBmaybebad in muced can with 
Beech, Birch and other dcuirable Northern 
Hardwoods. Wnte for list of Member MQUs. 


Mmjr ww m»nd xou m Frmm Cofigr of our bookimt, 
"Hmrd Mmplm in ihm induuirimm**? A bond- 
book on fhe mmny prtditmhlm mppiiamtionmoi 
t him mupmr-hmrd wood pmgom, 32 Mllumtrm- 

libiM, iO tmbimrn of offiatml immia and muthantSo 
dmtm on all oommoroia/Amorioan hmrdwnodm. 


W 





L 


NORTHERN HARD MAPLE MFRS. 

311 p-R A. Building Oahkooh, Wlaoonatn 


VamLowOrmamUAltUMAn^ 
tor Hi^b Ormdm Cratmmmnd 
Bmu Mora mtrwgth with 
laam Wight Sawa mpmam, Hak 
andfratghi Boldanailatight, 
and daitrara gooefs intant^ 
baaiior export 
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Runiimg Ahead—or Just Rumiiiig? 

Machines nm on. without thousht of runniniz ahead. 
see 

the room for improvement! You i^omptly see the 
improvement register, by closer watch of the operat¬ 
ing And you get new "leads" to improved design 
from your check-up of production-gains on 

Counters 

Thu SroaD Rotaiy Ratchet Gnm- 

ICT (No 6) counls reciprocaUDg nove- 
mcOlB of the lever, u requHed for rword- 
■>u the output 
oT many auall 
m a c h I D fl a 

When the lever 
IB moved 
throuah IB 

a^ uf 40 to Thii larie R« S«t Rotarf Ratehol 
60 dcpect, Um CouBtor recorda the output of pun^ ptcaea. 
ccuDter metal ilampng BMchmrj and odieri where a 

t .T* , L reapncalng moveoait mbcala an operatun. 

lera ■ morcd tha' *” ««ch ihnw .1 th. Iw. and 

uinilx. rav«»<L A^nipW lo bo m ^ r. by lurnw, 

revohihoo of the Uvar MUen """ round. Provided wan from tour 
In. Thu counter cu be wboola, aa mnred Pneo wah 

adapted to no nd of oMintag puipoaoi, “ Jhalialod, $11.50 (Ljd) 

^ ruiulalw ibe tiuow of the Im Eqiuppod wah lock and keys lo pima tern, 
rtten, $IW (Gd nnr^ full dte) pcraif wah the recoid, $2.00 etta (Cai km 
Steal Aan/nHofi Couatei of wwSim then ha^ aim ) Set-Back Ranki H on Coun- 
■odal. aLo $2 Oa ler.Sia (Ut) 





The yeeJer hookfel will ahow sfou couniers h regkier inataaeJ 
ptoJudhri at ANY mocAfne. Sent free h all loAo may meet 
wUh the prohlem^in inoenihn, engirieertng or rnanafaciaring 

The Veeder Mfg. G)., 


PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

AilOuiaicJ jiriLC iRf6 with cJu Sacnufic Amarfoon 


WOOLWORTH BUILDING 

3JJ flTwiJttiiy N V C 

TOWER BUILDING 

Chicago, lU. 


SCIENTIFIC AMERICAN BLOQ 
Waihingtun, D C.. 


HOBART BUILDING 
San FranetKp, CoL 


VAN NUYS BUILDING 
Los Angehfc, ( mL 


Books and Intormarion on Patents 
and Trade-Marks by Request 
Associates in All Foreign Countries. 
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Two different forma of tke newly derbed mnlllple mdio vaemui tnbea dr* 
ahowa above. Hie lubes conapriae complete detecting and ampUfylng drenhs 


The Urge lube ia one glua bulb with four 
amnller bulba enenaed 

It It cuntcniled that the audio frequency 
tube will permit ■ vDltage ■mpli&cnilnn 
more ihajl ipSOO tlifits on frequencin he* 
twocQ 50 and 10,000 The one lube con 
taint a radio-frequmey ampbfier, delector 
and one power amplifier combined Seine 
tivlcy of the circuit in which the tubca are 
employed, high amplification and a guar 
antced life of 1,000 houra are the features 
of the lubes. They are not on the American 
market but it la understood that an 
Amencan company may be granted a llcenu 
to manufacture tlie lubea in the United 
Sutea. 

Voltmeter to Test and 
Batteriee 

A DmscT current voltmeter, a portable in- 
atrumenl, dcaJgned espeoially for use with 
radio rocelvlng aela and known aa type 
DO-d, faaa beeir introduced by the General 
Flrctnc Company The Inatniment hat a 
double acale, nro to TA and nro to ISO 
Volta, which comblnationa are moat suited 
for meaaunng filament and plate voltages 
PA” and **B” batteries) 

Each inalrument la equipped with a aet 
of 18 inch Irada with icrmlnala and the 
device can be mounted on the panel of the 
rrcrlvcr or used portably It will probably 
be mure useful as a portable Inatiument 

Weather and Radio 

Invfjtications of radio wave propagation 
by engincm at WGY show that the algnaU 
are belter 600 miles from the tranamilter 
than they arc at 300 miles. It was found 
that signal strength drops off rapidly dur 
ing the fint 300 miles but is ttronger at a 
rct^eivcr 600 nules distant Be)ond the 600- 
mile limit the signal strength gradually 
weakens. The enginccta eaplalned that these 
distanrns are not dcfinile values but avenges 
from d large number of rncrpilon reports. 

A aludy of the tones in which fading oc- 
riirt shows tlut it is wont between 200 and 
500 milea from thn tranamitUng station, 
fherefore, broadiaat service la more reliable 
at 600 miles than at 300 miles because fad¬ 
ing U leas and iho volnme la slightly In 
creased. Reception reporla indicate that ths 
rate of fading incrcaaei steadily aa the wave¬ 
length grows aborter 

Furthermore, tha Investigations Indicate 
that the reUtionhlp of barometer pres- 
sure snd lemDenmra whb ndln oaiulltlnna 


Js not definite, or If it is definite, that it 
is ao complex that ll ia not yet understood 
Teropenture aeenis lo hsTc no effect upon 
the signals, although italic incmaam aa the 
temperaiure rimes, aapecJally In summer 

The barumetrr pressure aecma to make 
Buie difference In algna) strength when both 
tranmniUer and receiver are at the aame 
presaure When tranamiaalon is from a 
high to a low preaanae area, transmlaslDo la 
best at ahori and at long diaunces, but 
at a medium distance of 600 miles It ia bote 
from an area of low to an area of high 
presanre 

LaiMt Poww Take 

The UX171 ha, bMa Inltodnewl a, a 
new power tube for use In the last andio 
atage of storage battery operated reoeiven. 
The filament ourreni b controlled by a 5 or 
6 ohm rheoaut and can he operated from a 
S-voli allornating current sup^ The maxi- 
mum plate potential ia 180 volts, negative 
grid bias or ”0” battery should be 40 l 5 
volu for the full 180 volt battery The 
approximate plate onirent- in mUiamperes 
b 20 

The output from tbb tube b ao powetfal 
that It ts ImperaUve that a traoiformec or 
choke and condenser be pbeed between 
the tube and loudspeaker It b recom 
mended that the plate current be ddberqd 
through an audio frt4pwncy choke of from 
10 to 30 henrlea. A 2 to 6 mionfand ooa- 
denaer b then conneeted In one lead of the 
loudspeaker and the oilier loudspeaker lead 
goes to the “B" battery aide of the ohoke 
If preferred tbe output may be dellverod 
to the primary of a 1 to 1 output traaa- 
former, the acoondary of wblofa b eooneoted 
to tbe loudspeaker In either event tbe 
direct correm from ihn tube will not flow 
through the loudapeaker The functhm of 
the tranafonnor b to Insulato the loud 
speaker from tbe high voltage used in the 
pUte circuit Only tbe desirable alternatlnf 
current component will be passed lo operate 
the loudspeaker Thb tube has tbe aew 
■tandard UXbase 

IJX-200-A la Laieat Detector 

Tea UX-200-A is a aew and more- senal- 
tlve detootor tube devebped by tbe Radio 
Corporation of America It -opsciisa In 
oonoeetion with a six volt atorago battery 
and a battery of 45 volts, Tbe filament 
current b .25 amperes and tbe plate Im- 
FteUnce b rated at 2M00 ohms. A leo 

Alim rhMMlH* iiH, t _ L _ ^ 
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j0002S mfdL pid condtnter are racomnieDded 
C(r UM with tkb tnbflL It U of tbo muim 
gasml detif n ai the UX 201A 


Eav^adropplng on tho Brain 

Da. E. D, Adbian, of Cambrldfo Uni 
TortitT In a paper read before the Pbyal 
okgical Society In Elngland auHciied the 
pgaalbllty of eaveadropplng on the homan 
brain hf meana of radio Inalrnmenta, In 
which vacuum tube arapUfien play an Im¬ 
portant part 

Dr Adnan aaid that he believed that 
within the next few yean it ehouM he pos- 
ilble to read the mam lypei of brain mee- 
aafea paaaing down from the brain na the 
narvea to the muaclca. The paaniog of the 
toeiaagea down the nerves seems to cause 
an electrical disturbance and Dr Adrian's 
apparatus records on a rapidly moving 
plutographle plate the Impulses along a 
siiigle 6bre He ‘‘decodes” the nerve im 
pulse by segregating a single fibre of the 
ayatem 

It was pointed out that the sense organs 
In the dun which register leraperelure, 
touch and pain are too close together fur 
Stay segregation but the fibres In the muscles 
are farther apart and can be used as ■ link 
Wween tbe brain and the radio recorder 


New Traffic Manager 

F E. Handy of Auguata, Maine, U now 
Traflic Manager of the Amrritan Radio Re¬ 
lay League, having succeeded F H Schneil, 
who resigned to pursue an experimental 
career 


Composen Say Radio Reduoes 
Rojalllee 

Toll broadcaatlng, aponaored by adver- 
Uaers. haa not reached a paying basis, ac- 
eording to W EL Harknesa, an official of 
WEIAF, in a autement made at the hearings 
on the radio blHa before Congress. He said 
that the American Telephone A Telegraph 
Company hoped to ahow a profit from broad- 
oaitlng thla year 

During bis talk Mr Harknesa said that 
tbe broadcaatlng of a certain play In New 


York increased the box nffire sale by 3.000 
tlckeia. John McCormack singing over the 
radio brought In fiOjOOO orders for a single 
record and a WEIAF client leccWod fiOOjOOO 
letters from listeners in connection with a 
popular radio feature. 

Gene Buck, President uf the Society of 
Authors, Composrrs and Puhludtem said that 
radio had caused the sale of sheet music to 
drop fifty percent 

John Philip Sousa said that bln rcyyaltlca 
had been grvatly reduced breaune uf radio 
His first published work aitamad a maxi 
mum monthly income of 160 000 in royalties 
before the days uf the phonograph ami 
radio hut in 1925 his iocunie from royalties 
dwindled to 929,500 The bandnuster 
blamed radio for the reduction 

Neutrodyne Palnit 

A PATENT covering an arrangement for 
elunJnaling magnetic coupling between any 
number of cuili In an electric circuit by 
mounting the coils at a specific angle with 
respeit to each other has been laiiued to 
ProfeMor !«. A Uaanltine by the United 
States Patent Officie The number of the 
patent is 1,577.421 and is the fourth In tlie 
series cxivcrlng the UaseltiDe neutrodyne in 
ventjuns Ten claims are allowed in the 
patent 


Cone Equipped with Soundboard 

A CONE type loudspeaker equipped with 
a soundboard has been Introduced by the 
SirDmberg-r.ar1aun Telephone and Manufac 
luring (.ompany The soundboard is in tbe 
form of a wide wooden ring upon the inner 
edge of which the cone la huilt Tbe en 
gineers contend that the wooden ring la 
designed especially for vibrating at audible 
frequencies ami therefore adds a fullness 
and timbre to the lower notes The instni 
meat la made in the form of a tip-top table, 
the rone and soundboard Imitating the top 
surface when in the hoiiiontal position. 
The speaker la mounted on a pedestal with 
legs. 

An extra long cord, twenty feet in length 
enables the nse of the loudspeaker some 
distance from the receiver 



th« 9. 9. Hnhn b aww aqolpped with ihfi Intaal typa of vaemm tsbe tiwaa- 
With It, U li powMe to Mlnloln httg diatuMe eommualea- 
• hr ■■■■! of C. W. or lodloffiiono Noto iho forolga vocaua twhea 


Within easy / 
Ddiveiy Distance 
Everywhere ! 
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Electric Ventilation 
for 

Stores 

Offices 

Shops 

Factories 

Garages 

Wardiouses 

Foundries 

Mills 

and Korea of other places 

When you want venti¬ 
lating equipment, you 
want it quick. 

That’s why complete 
stocks of American Blow¬ 
er ventilating apparatus 
are carried the leading 
electrical jobbers In all 
principal cities. 

Electrical and ventilating 
contractors everywhere 
handle and install Amer¬ 
ican Blower fans and 
blowers for stores, offices, 
shops, foctories, garages, 
homes and countless 
other installations. 

Proper ventilation pays 
and pays well—you can't 
aifoid to be without it any 
longer. 

Your local contractor will 
gladly quote you on in¬ 
stalling American Blower 
Ventilating equipment. 
The cost is siupnsingly 
low. 


AMKRICAN BLOWSR COMPANY. DETROIT 
hrmneh Ofrinmm in AH P rincipml Ciiiwm 
Canadian BIrucco Company, Ltd., WirtdMr Ont. 


merican Rlow%r 


VKSiniJkTtMa.HRATiMa.AiB cowDinoinsra. I 
MaMufastums of all lypoa of Air Hsadil^j 


-UiteoifiBT 
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libber locked 




Steel tank can wlcb 
Ooodricb Vutea -1^ 
rubber linlDB arc la 


Bundard ataal pipe lined 
witta Vulca-lork rubber, 
olao elbowe. teee, valvei 
and ether flttlnie. for 
obraalva and corroalTe 
eervice 


I N this test a strip of 
soft rubber 1 in. square 
was attached by a butt 
joint to a steel plate — 
the only connection be' 
tween rubber and metal 
being one square inch of 
"Vulcadocked” surface. 

The joint easily supports 
the weight of two men. 

« « ♦ 

“Vulca>lock” is a new 
process of attaching soft 
rubber to metal — not 
glued or cemented but 
"locked” by vulcaniza* 
tion into the "pores” of 
the metal with a union 
that is pracdcally inte* 
graL No hard rubber 
bond is necessary. 

This opens up innumer* 
able opportunities to 
combine stability of metal with the 
corrosive and abrasive resisting prop* 
erties of soft rubber. 

Some of the successful applications 
are illustrated here. Write us for 
further information and quotations. 

THE B. F. GOODRICH COMPANY 

Eiiabllihcd 1870 Ahrm, Ohio 



Oimirifh Af«rlw(VM|. 
sa-ipck priw} iTiadcid 
ftmi cbactc mth rabbv 
covwiAB oT amp thkk- 
MM to rec ia t afaraate. 
Thno alMcta BwbefaMt. 


quhed to tell nhatca. 

^ boppcfc or oojr 

ocorini corifaco. 

~~ \ The VulcK lock cover oa 

\ foo blodeu, rotor* ood ^ 

\ taouriod praucta Dotal __ |1 

V'"''' .. "" 

Chute* aod laundora with I 

^ A Process Developed and Perfected hy 

Goodrich 


The Vuka lock cover oa 
foD hlartp, rotor* aod 
taourioc* prauct* Dotal 
froo cerroiloB and 
obroilaD 


\HT?iL^W 7 DUJ* VIA/L 



CrealloaT 

In tho May Ihiw of the Sticnufic Amerl 
can, pafi^ 310, Profeoeor ^ilHam D Mac¬ 
Millan of ilie Drpartnifnt of Aitronoror, 
UnJvrraity of Chicago, publiahed an article 
entitled *The New Cownlogy,** In which 
ho outlinetl a great coamologtcal cycle 
Star* radiate tlirir energy away Into apace, 
he bellevca, and tin* energy evolvca elae- 
where Into atoma, new man ore ihua ulli 
mately formctl The aigiiificanre of the 
MacMillan eyile, if ili truth can i)e eaub- 
liohcd, would be that die unJvrrae la not, 
after all. running doan to cold eitinctlon, 
ea many coamolugiaia believe. 

Dr J A MLWilliamH, IVofcwor of Coa* 
mology at $l Louia Univeivity I St Ixiui*. 
Mo > comment* on I'Tofewuir MacMdUn** 
article m a letter, whith wr aiibjnin, to¬ 
gether with tho reply of Profrsaor MaeMlIlan 

Editor Seieniific Amerli an, 

Di'ar fur 

**Thn New Cosmology** by Profcnaor 
MaeMillan In your May number, muat 
surely have aroused comment Specu 
lationa about how the worlil may recon 
alllute lie available energy are always 
fascinating, and Prnfnaor MacMillan 
makes out an Intereating case for hi* 
theory >or aome time past the trans¬ 
formation of ponderable matter Into 
energizing ether, though acorcely sup¬ 
port^ by any direct evidence aa to the 
tact, has proved to be one of tbow 
conjeci urea I hit cipuvate the mind. 
ProfesHor MacMillan takes the next 
step, he poalulalM the reconveraJon of 
cnergiTiiig ether back into ponderable 
bodies, even Into highly organixed aloraa. 

My personal reaction to all ihia ia, 
that all bough It la conceivable that • 
world may be m perpetual mndon ma¬ 
chine, there do not appear to be any 
reliable Indioalluna dial tfala particular 
world ia auch. The basla of Profeeaor 
MacMIllaa'a theory seema to be that 
"Atoma are certainly being evolved 
aomeaherc.*’ The "somewhere'' ia not 
important But to eay that they are 
ca-ttttniy being reconadiutcd ia asking 
ua lo go rather for with him in hla 
enthusiasm for his theory The reader* 
of the Scienribo American would, I be¬ 
lieve, be interested in having the data 
that atoms are reconstituted anywhere. 

Certainly it should be a great dlaoor- 
eiy if the world were shown to he con¬ 
tinually restoring Itsdf in cycle after 
cycle But what the IVnfcsaor ha« In 
mind by hia allusions to creation^ 1 
Gonfew I cannot see Surely he cannot 
mean that the conversion of ether Into 
atoms la a cose of outright creadnn. 
And Ilia rendition of what our grand¬ 
fathers held about the nix days re¬ 
quired for the genesm of the world la 
hardly a propo\ for Sl Augustin con- 
■idcrtbly antedated our grandfaihcra. 
and he with many others of his dma 
allowed indefinite eons for the fonna- 
tion of the world. 

1 do not cwntend that Professor Mao- 
Millan’a theory is Impooslhle of verifi¬ 
cation Itfl vorificatlon would be only a 
greater manlfeaiotlon of the Intricate 
and stupendnua way In which the world 
la designed lo carry on But that ha 
verificatton would rngko original creo- 


lion and designing unaeceaaary, la Im- 
poauble lo ace. The eatenaion of the 
wurliTa existence over connilcaa eons 
docs not in the least affect the evi¬ 
dence of crealion, and relnlorcea that 
of design 1 do not mean that Pro¬ 
fessor XfacMilian Infers the contrary 
conclusion Purely physical science, aa 
he rightly saya. has no way of dealing 
With creation Phyirical adeiice starts 
with the world as a datura, without 
going into the anleccdenta of the very 
matf^al world itself However, hia 
allusloiia to crealion may, 1 fear, mU* 
lead an unwary reader aa to their 
import anil are thus my excuse for 
offering for your "Editor's MaU" these 
few comments. 

Sincerely yours, 

J A. MeWtUiama, 
Professor of Cnamology 

Profemor MacMlllan'a reply to the fetter 
prlnteii above follows 

Editor Srfentific Americao, 

Dear Sir 

Tf Professor McWilllaina will he good 
enough to refer to ray paper In the 
A%irophr»ical Journal of July, 1918, he 
will find that the idea of the reg^enera 
tion of matter waa not the "next” step, 

■a he calls il, but woa the first step in 
the sequence of mj Ideas, the Idea of 
the degeneration of matter, as a matter 
of fact, was the second aiep. The sec¬ 
ond step has received more publicity 
than tlm first, owing to the relatively 
recent conversion to it Jeans, Sfe 
Oliver Lodge and otbo*. In my o|dn- 
lon the two ideas abould not be aepa 
rated, but shoold- aund or fall together 

Aa for the remainder of hit letter, it 
Is a pleasure to recognloe bis phllo- 
•ophlcal attitude. Every InteUeotuoI 
Mruoiure. cosnologies In portioolar. 
resu upon a system of poetalatea which 
are not matters of evidence. 1 have laid 
considerable stress upon this point In 
pylons publlcaUona (see, for example. 
Science, August 7. 1925), and 1 ahould 
like to repeat that there le nothing oom- 
pelHng In any postulate. Only thoee 
who choose to adopt a postniate are 
bound by It. others are free to make 
another ohcl^ or, if they are like the 
majority of people, they may refuse to 
consider the matter altogotbsr 

The statement that "atoms ore eer- 
talnly bmng evolved eomewbere** rests 
upon the postulate that Universe 
does not cApnge always in any one 
direcricn. AsamnSng. os 1 have done, 
that Btomlo degeoerailon la the sonree 
of the stellar energlee, then, in accord¬ 
ance with this postulate, regeneration lo 
cerulnly going on somewhere. If one 
does not chooee to accept the postulate 
the conclusion dlsappeora of its own 
accord 

Aa lo his references to creadon. It 
oeems to me that Professor McWinJama 
ia connecting together atatementa that 
ore rather far span in my ariloles. My 
allualoq lo our gnndfailiera szhI o«r 
fathers In my Intfodootlon wia mmly 
for the purpose of dwiohing haatily the 
flow of ideas In rfUdvety recent times 
with respect to oosmolm. Certainly 
many of the anefeot phUosopfaera and 
the early church fathen had very lofty 
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kleu on tbew motton, but lb» lay 
oatitda of tho picture which 1 wta 
•keioUns. On m pfaUoooi^cal aide 
Um qnertloa of emlloB la oof er cd by 
lha poatplale that lAc pkyitieal universe 
U cvniinmotu in time ThJa poatolata 
eiclodea the aoUon of creation, for the 
BMmeDt of cnation would be a dtioon- 
ttnnity 1 belCm that almoat all aclen- 
UM more or leu oonaolonaly adopt tUa 
poatulaie. It !■ certainly one of the 
poatulatca of the doctrine of erolndon. 

Aa for the doctrine of deoign, I have 
no poatnlate whioh coven that p^nt, 
and I cannot ace any object to be 
BchleTed In nuking one; However, I 
am entirely in avmpathy with any one 
who la inieratcd in making a degniie 
antoi of poatolaiea. All tlut 1 aak la 
that bo be careful that hie poatulatca 
do not ooBtradJet ono another 

Thera ia nothing a pnvn that dia- 
ringuiabu any one ayatem above aU 
othata. 


Yonra very truly. 


wry truly, 

W D MaoMHUn. 



MoffW OB th« Swbjeel of the Undertoiw 

In the Scientific American Digeat of laal 
Angnat there appeared an abairaot of an 
article written by the noted pbyalonraphcr, 
Prof W M Davia, of Harvard, in which be 
ondcTtook to demonatraie that the ateady 
undertow of the ocean beach la a myth. 
Many of our readen now refuae to uke the 
Profemor'a autementi lying down They uy, 
In effect, *The undertow may be eapjaio^ 
away—theoretically, lot we have been In it, 
felt it. nearly loat our llvea on account of It" 
la thia no-andertow theory to be exploded 
by a mere fact? Here la what one of Prof 
Davia'a opponenla—name omitted by mqueat 
—baa to nay aboat the undertow i 
liAlitor, &lcntifio Amciiian 
To your diacuaalons of undertow, will 
you permit me to add my own obeerra- 
tiou and deductions^ 

I am an expert swimmer and have 
Bwuin much in the ocean at various At¬ 
lantic bearhea and frequently during 
atoTtts at Virginia Dearh, Vlrglnu, when 
the undertow wu atrongnt 
To Don^wimmcra the untlertow fre- 
qnently means a swift current oion^ the 
beach, which tends to sweep them off 
their feet This la obviously not the 
anbiect under tUacusuon, but is men 
tinned here only to draw the distinction 
between that and the outwardly Rowing 
current of the true undenuw 
1 am familiar with the theoretical clr 
culsr or eUJptlcal motion of the particles 
in a wavs before U breaks, but after it 
breaka, a volume of water u thrown for 
ward above the surface before it, and 
travela toward shore. Any swimmer can 
lel| you the difference l^ween the Im 

K ot of the broken wave and the gentle 
t of the unbroken swell, and the rush 
of the wave cenlng onto the beach will 
Btteat the movement of water aburewird, 
aa each wave (after breaking) foama 
towud shore above a lavcr of compan- 
thrdy quiet water Incidentally. In ahal 
low water, the tnmmlng awirl of the 
wave draws with It, for a few lachea, all 


ba aaea by the aand shifted from the rip¬ 
ples on the normal aand bottom Pi^ 
ably tbla h due ehlafljr to fncibin. 

The Inconung waves, having traveled 
Is, lottghly speaking, on top of ibe 
water, the water runs up on the beach 
reoedea, following the slope until 
below the water level, and then travels 
omieeard beiow tneoning breakers When 
swimming la rough water, I always lake 
a^niage of this when going seaward, 
by swimming with my feet well down, 
and diving deeply under incnmieg 
'mvea, but when swimming toward 
ah^ It is far eaaler to swim flat on the 
surface and lei the Incoming waves help 
one aahora. 1 have never experienced a 
oonunoous outward curreoi (though 
neariy so) aa each incoming wive mo- 
tlrsgs back the water below iu 
The undertow seems to be greater as 
the sbpe of the bcsch increases, or as 
the surf brenmea more heavy In the 
first case, the ratum flow from the beach 
starts with greater velocity, hut la soon 
slowed down in the dooper water and U 
nol Irooblesome, in iW scoiind, the 
return-flow is of greater volume, and can 
c*uae a considerable current 
There ia another factor that affocia 
the non-swimmer on a sloping bottom, 
that thus for ssems to have been eo- 
liraly overlooked. It has nothing to do 
with current, but to those uniamllUr 
with the wster. it might be mlsuken fur 
an adverse current or undertow It is 
t^ dificulty of wslking up a slope with 
the body nearly submerged The weight 
(that ia, the preemire between the feet 
and the bottom) of any one submerged 
above the armpits u very alight, owing 
to the diaplaonaenl of tho aubmerged 
portion, consequently, it Js harder to get 
a foothold because the frirtlon of the 
feet on the bottom is less. At tbe same 
time, much greater force than usual la 
needed to move the body forward against 
the rcaialance of the water, and the bmiy 
must be leaaad far forward before any 
pvogresa can be made. In otKcor words, 
tbe thrust which the baiber must exert 
against the bottom la mcllned at an 
angle to the vertical, called '"X." In 
cJimblng up a slope, the angle ""Y** la 
Hnall, c-ompared to the angle in de- 
acending, and with the amall frictjon 
existing, the feet get a very poor grip. 
In fact. If IS very hard to climb ■ rfope 
when nearly submerged, but very easy 



to descend This nuv hr trsied by 
walking os far as pnasibfe down tbe slop¬ 
ing flom of any awinuniDg pool, and 
Ihm trying to walk back 


The Anti-Aircraft Qoeatlon 

Believing that tlie arilole on aniiuircrafl 
artillery may have given rise to some qnes- 
Hona In the minds of other readers, aimilar 
to those which occurred to Idcntenanl GardI 
ner K Flake, we aie passing along the add! 
tlnnaJ information from Colonel (IHoke re 
celved In oonnecUon with the following 
letter: 

Editor Soienllflc American 
1 have read Colonel Cloke'a article 

■ 1 j - -.1- 



Cany a EHlme Aumw- 
Bae in your car and 
■feguaid your qarc tin 
with Powemev) AiOow-' 
lock Both an maifa 
of YcOow StnnL Ask 
yw acccMOfy doki 


Safety- 


First, last and all the time Safety for the man in tbe 
air, lor those below- -and for the load bring lihcd 
Safety ia always in the mind of the careful man 
In ehnrge of conairucilon That'i why he liwiatB 
upon InipcGtlng his wire ropci os car^lly aa be 
docs the balance of hia boiating machinery 
And that'i why, ao often, he apcciflea Yellow Strand 
Wire Ropea He knowi that the words, *'Yellow 
Strand" designate a certain very dcflaite high grade 
•^sad thet tlw strand of Yellow that la "laid'^lolo 
the rope prevents hb accepting, by mistake, a rope 
el lower quality 

Ptoa ss m In win* mpo msnulbctnis, riis malien ol Ysilow 
Strand sIm ranks all Mindnrd trsdsn for nil purponnn. 


BRODERICK Ik BASCOM ROPE CO. 

■43 Nnntli PbW StMH, St Lsttin, lira 
InOwsOBcnmlWirAss rai 7t Wamn St, Itow YsHi dU 
VraUra Ofkn ftnnltlo fi iW itwi St Landn oral Sonllls 

AntAnrtaW Dmmhn in nff /n d sntrinf LocmUHm* 


IHlosr Stiand 

WIRE ROPE . 


Look Before You LeapI | 

Tha Common Senso of Money 
iDvefltmenU 

By M. S Rnksyanr 
Fhmodml FJlUr, N Y fovrmmi 

Tha infbmuition one needs to under¬ 
stand financtaJ reports and buinncan 
state men ft 

Si as rmMinmiJ 
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Going to Travel? 

ThPn hy nil ripbiib refnr tn Uic tnivpl nrpUon of 
HBriwrn MhahsIih^ Fvi»r, iininth rmj will SDa 
iwniiT ^lliirlna Hinn*Ktl(Hin and iho snniMiiten. 
iuriii« of n Urirr nunilH-r nr TnurlMii AMiifOm, 
hnlirml*, Mlt^nniFhlp I lari, Henonn nutrilfitalah 

SAIUNG DATES IN EVERY ISSUE 

Knr tLn ninv^nlrnm of nur rtradrni vn irfll pub. 
»i*h rtch niimih ih" ralUnn dntM for Wopo 


Riid iMh**r tnumber wllb tho lUtH ^ 

aiwlHl liiur* uud crplncn. 

Harpers 

MAC/lziNE 

4 » EmI tM SlfMl, N.« YwK N, Y 
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DISCOVER 


NEW WORLDS 

PONQUKR DISTANCE! L*nS wIfiM 
fnagnlty v«ur an- 
■Iflht SU«s«aP naw ihrtlla naw 
Jays naw wariria naw baawtlas 
aT Haaran anA bnh Own a 
Oanwina IMPOMtD ■*Cala»> 
tia ' Talaaaapal 
Mp BELTS or JUriTtRI 
\rp MINOS or SATUBNl 
VU CNATClis or MOONI 
sunrACE or maksI 
Ciplara Tham With Thte Big. 
Pawarfuia'a Faat 

35>POWER 

"CELESTIA" 

TELESCOPE 

4 aaatiaM, haa*r S*sss 
ataah, fcaaullfyllr sal- 

IthaA, tarnish^ 


A, tarnish* anS 
>Braa«i rich 
o i^uw poily,. 



iMwilwatlaw. irmS 

Nsht - sathaHas 

aawaai 

eaai ll^aawarl 

ftS-MiniMafpr 
taatlvn , laosM 


FREE 

Trial for 

10 Days 

TCLEscorcs' 
* ara SaaaiN* 
htf InaraMlnsIs 
aoaulaa paaauaa 

they ara adaptad 
fnr ao Diatiy uan 
rliia or tanret prsa- 
Ura huntara. rmiwlH 
MB fuTtiA rmhtm; 
ineiw bl| unw hunU 
ara. Jmilng fonwt Ana; 
■ludyof Blais, imcnlsa^ 


by L-- 

WU lupplj (JalmUa - ~ , 
~ caeoiM (o Maplnm Big 
Oama lliutwa. OhiOaTrvUan 1 
Uolynrritlw HrlmtlAo ind 
BiaiTlilMPBrWBlB Bta DeSn 
In BtunlraBaaMiatalaar KaftUany 
apltafnrSBl «Hirsrlr«(wlUla#]^L|| 
llmliad Imaartatlan lasts) 

'*Our Plan la Dlffarant’* 

^E ASKfap NO MONEV^In aS- 
Wnnsa NOTfirNti ou 
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Manufacturing 

Machinists 

ENGINEERS 

East Reading, Pa 


Don’t Guess 
Investigate 

B efore Invegtlng your Burpliit (unilt, i 
take the precaution of sLtkinri the i 
expirt and conservative advUc oi iHl ' 
Investment Iuuiks and hankers repn 
■ented in the F'lnanclal Section of Harpers 
Magazine 

Eliminate the Lom 
in Investments 

For after all pKxl invitimcnt opponunl" 
tics prcdomlnart t union, Care, i 
investigation will retc-il s.itc and profit- | 
■hie uhanneU for ttirplus funds. | 

The Plnandal Arttcle that Mppaan In i 

ibe Jiitv Iseoe vi flarlvrs Mogdilnc trill 
belli BoWe your Invcstnem iwuhlcms. 

Harpers 

MAC A^Z 1 N E 

49 EBtt 33rd StrsBt, Now York, H. Y. 


made in firs eentrol of anti-slrenft 
guns, which Ib of Intrriwl, but leeizis 
to be l>«sed on Bercral UIm premumu 
Id the firm place, the auunipiion is 
made that the target Irnrmy aircraft 1 
la to travel “in a Hlraigbt line, at con¬ 
stant Biieed and it uniform altilude** 
during *lhe period of lime inrludetj in 
the lime 11 lakn to load the gun and 
the lime of flight of the proiectllr** 
During the period SepiembCT Octolicr, 
19IR our pilflta and obaervera in bom- 
Lardmriil sqiudrrtns were instructed to 
continuously change their altitude nr 
diriMlIiiii nlirn over the enemy's lines 
Tlua woa usually done by a ''skidding*’ 
to the right or left “peaking dnvm" 
■lightly or by a alight side slip Only 
dlseclly over the objective would the 
plane remain at t nnsiant speed and alti 
tude This might be for five or ten 
aecomU. It would appear that at an 
■Itilnile of 12i)00 fret above which roost 
day bomhsrdivnt was carried on, un 
der beat conditions with the plane 
diiectiy overhead, the pilot need only 
move the squadron once very eight 
seconds. 

Colonel Cloke, in his figures fur 
planes brought down, fails to make any 
diffirence for the planes brought down 
by maciiine-gun fire at low altitude and 
those brought down Ly 7S*a anti-aircraft 
fire at 12^000 feel Naturally a plane 
* trench straffing,** so<a1led, la very 
liable lo be brought down, often being 
as low os 100 feel In his figures of 
“resiills of the entire war,** out of 58 
planes brought down by U S anil-oir 
craft fire 41 were brought down by 
machine guns. Certainly the greater 
part of the planes brought down by 
anti aircraft fire in all trmiea was 
brought down by machine guns during 
drives when **at all cost%” orders had 
lieen issued and planes were sent over 
at very low altitudes lo shoot up 
trenches or troop trains. 

' Under the heading “Rapidly Gaining 
nn the Airplane" Colonel Cloke gives 
us the crsults of Isrgci practice at Fort 
Tilden in 192.'>—one ' hit” for every 22 
■hols fired How was this result ob* 
turned^ Was the target altitude at 
12X100 fci I * Was the pilot dunging 
his altitude or direction every eight sec 
nnds^ Did the pilot try nolding his 
plane *'in I lie sun"---a maneuver uni 
versally used by sU piUits- which keeps 
the plane as much oa possible between 
the sun and the anti-aircraft batteries? 
The author iKies not say, but tries to 
leave the Impression that the “tests” 
were made under the same conditions 
as held in the last war 

Gilonel Cloke ends his article by say 
ing that sCler the •‘first volley of shell 
bursts" his hHtieriea would 'squirt the 
hose” on an appnuchlng group of bomfi- 
ing planes with “rorreclions hosed on 
observation being applied from lime to 
lime" I do not know what "fmm lime 
to lime" m«aniH but I believe the 
"limes" would have to be about eight 
srci>mis apart His uhservers as yet 
cannot do this apparently 

However, 1 am glad lo sec that our 
"watLlidogs of notional defense" are gie 
ing to mike anti-aircraft guns more 
effiiienl They will always have their 
fumllon of keeping planes at a reason 
able nllitiidi, soy iOOOO feet Hut I 
lielirve from enieneiice that by fur the 
lirsi defensr against bombardment 
]>laiies IS pursuit planes 1 hope the 
porriinn nt will not spend tixi nimh on 
lliL unli aircraft guns. 

Gardiner H Fiske 
Kormir first Tiiiilmnnl 20th A S. 
first IkmilHirilmrnl Cfnmp 

f jiloni I Cloke lutlinr of ibr article under 
discussion WHS asked in exprrM his opinion 
on this leltcr snd Ins reply follows 

Editor, Srientifir American 

i have your letter with the cncloaure. 
iVrmit me to reply as rullows 
Tile basic assumpliiiii that aircraft 
travel in a slraighi line at consuni 
H|>eed and at unifonn altitude is the 
llirory only This llieory becomes more 
and more fragile os the ty^ of plane 
vanes from the heavy bonu>er There 
sn. nwnv iipes of nnll-aircraft weapons, 
ua folInWB 

Thiny-oalihre machine gun 
Fifiy-calibre machine gnn (Max. Vert. 
Range. 16,000 feet) 


37 M M *25 (Max. Yen Range, lijm 

fret) 

3-inch *23 (Moi. Vert Ra n ge, SljOOO 

feet) 

IDS MM *26 (Max Vert Range. 42X)00 

feel) 

We have a gun for each type uf 
plane For the awlft-moving. rildlng, 
zigxagglng or tumbling pursuit plane, 
the mailiine guns are uaed as the 
weapon The heavier types, ouch as 
bombers, when not directly over the 
enemy are assumed to take a atraighl 
line course at a constant speed and 
altitude. This assumption^may be wrong 
In some minor drlall^ bat It la the basic 
assumption made and. where a bombing 
squadron la discovered changing aliunde 
and aiuddlng to the right or left or 
aide-slipping (this is readily and quicklr 
diacoverH by fire-control Inalruroenta) 
a correction can be applied on the gun- 
sighu for this. 

There Is no doubt but that the best 
weapon against enemy planes is the pur 
suit plane, but It is siso « fact that 
anti-aircraft artillery bears the same 
relation to the aircraft of our own forces, 
and hot prauically the same functions 
to perform as ilo seicoost ballenes bear 
to our own Navy in time of war 

The figures t have obtained for planes 
brought down ct cetera lan be found In 
Army Ordnance, published In Washing 
ton. D GL, ^ptember, October 19^ 
by the Army ()rdnance Awoclation 

The “sOTirting the hose" propooiiion 
consists of the use of the 37 M M gun, 
which has a rnling of 14X100 feet, c^rc 
tlve range This is an automatic gun, 
and although In its preliminary stage of 
development, tt Is HTerlive it pours 
a stream of fire as dees any machine 
gun with tracer ammunition on the 
enemy plane By observation of fire 
In this lose is meant following the 
stream of ti:acer projectiles by eye, and 
moving the gun on to the target 

It cannot be positively stated at the 
present time that our Oidnance Depart 
ment will bn able to produce a 3-lnch 
automatic gun They hope however, to 
be able to do this and claim that it can 
be done The production of a three- 
inch, high velocity, aulunulic gun with 
tracer airnnunUlun and sapersenaiiive 
fuse will solve the inll aircraft problem. 
Naturally the quesimn is asked "How 
about ammunition supply^** The answer 
is, Jess ammunition would be neetird in 
this case for tlie reason lliat it would 
take but a short time to destroy ■ plane 

I do nut believe for a minute that 
anti-aircraft defense should be limlieil 
to land guns, but tlml the first defense 
sgainsi rnriny sin raft should be our 
own aircraft, but as with the Navy, 
our own aircraft should hr free lo move 
wherever necessary for cuncentration 
purposes and for our ofFensive attack In 
the same way in winch our Navy is now 
liermitled greater frcnlnm of action due 
to the protective value of seacoast furti 
ficationa 

There is a alight misundenitandlng 
perhaps on the part of some of the 
readers of this article with reference to 
the Imsir ussumption Tina basic aie 
sumption IB made for tlie pcrimi of time 
Included between the “tune when the 
IS irt and ihe prnjrclile hursts." 
We aro reducing this lime rnniinually 
The time between setting the fuse and 
firing ibo gun is called the 'dead time ” 
This hoa fieritofore bcM>n loiividtretl m 
eight seroniis, but there is now in the 
experimental laboratory of the Ord 
nance Department a device for auto¬ 
matic fuse setting This will rrtluce the 
time bn seen fuse setting and gun fire, 
"dead hnic"* to about two seronda The 
time of flight for the 105 M M gun will 
also be matenullv rwluced due to the 
high vrlocity which will he given the 
projectile With this time element re¬ 
duced, any slight sideslipping lUdding 
or peaking by a heavy bombing plane 
would not produce errors so great aa to 
destroy ibc hitting power or the effective 
burst range of the 105 M M projectile 
la other words, direct hlu with this type 
of gun are not alwavi expected 

1 hope this will clarify the aituaUon 
for your cormiKindent and 1 am pledaed 
with the fact that this ortlola hot canoed 
Bigamenl and controveriy 

H E.CIokA, 
Colonel, G, A, CL 


Could you 

RoHovb BopkyxUllM or cauterlao ■ 
dog bUoT 

Grow mvihrooma or moka a ckeeaaT 
Mako B bourlng moul oaftog on 
■lumkium alloy 7 

GUd tba odgo of m book or proparo 
coBToa for poiatfaigT 
Coneoet a nleo rofrotUof drink or 
moka IcB croamT 

Mix a buUdbag comont or ttqold 
gluaf 

Ramovo atolna from clotUng or 
oUon corpotsT 

Caaahordao ■»**»l* or apply tba 
varlooa boat troatmantaT 
RooUvar mirrors or oteh on gloaa? 
^^r goodnaaa knows whatl 

If you can or cannot, Albart A. 
Hopkins* 

CYCLOPEDIA 

OF FORMULAS 

has I 5,000 formulas of ovary imag¬ 
inable charactar 

Wa hava aoen many things from the 
pen of Mr Hopkins during kla many 
years on tka bditoriol Staff of ibe 

SCIENTIFIC AMERICAN, but hia 
CYCLOPEDIA OF FORMULAS 
will, no doubt, bo ramambered as 
his pramiar occompbshmant 

/mtlofion leather, rtJ adgsi, 
lOftO pages. 

$5 50 Domestic 
5 65 Foraign 

SCIENTIHC AMERICAN PUB CO 
Woolwortk Building 
Now York 
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Science and Money 

Common Stocks—^The Pendulum Investment 

^ By Henry C Trundle 


iiTiictiiTe and at timea tikan ar« not 
enoofli profiti for th« tail to wag and for 
divldenda. 

Natnrally not all oommon atocki aro to 
be nlaMDii aa **cala and doga** for any num 
bar of oonpanlea have dividend recorda on 
the ooauDoa which would do many a bond 
or preferred aiook proud. Sometimea alao 
ibero aro no bonds or olbor claaa of atook 
onUtandlng ao that erery cent over and 
above operating eipenaea la available for 
dlatrlbaiion to the oommon. In oonaldering 
the pvrcbaae of common abaree It la well 
therefore to aaerrtain Just what aecorltlea are 
ahead of them and w^t balances have been 
accruing to the aharea fruno year to year 

Vnmmtm Stweka aa a Bonus 

At the fonaetlon of e company the com 
mon stock la frequently croal^ to be given 
•a a boaoa to the organisers In oonslderailon 
of tfaeit xiaka In time and money and alao in 
order to atimulete all eoncerned to the 
grealeat eAciency Pr ef erred aleck la usually 
accepted to the amount of the cash actually 
Inveaied, and the money ao obtained la util- 
laed In the purchaae of plant and property, 
whioh later may serve aa aecuniy for xnort 
gage loana. A further use of common stock 
for bonna purposes is made when it may be 
ncoesaary to “window dresa" or “sweeten** 
an offering of bonds or preferred stocks. 
'The prospective value of such free stock has 
often made poeelble the quick aele of secur 
lUea which otherwise might have remained 
on the dealers* shelveiL In other instances 
common tlook of then little or no value it 
iBcloded at a part of a unit of sale, the 
intention of the management being to ultl 
mately retire the bumie and stocks ranking 
ahead of the common, which when accom- 
pllibed would leave all net earnings avail¬ 
able for dHdendi on that stock. 

I^Domlsls have recently been giving 
serious conaideraiiun to the question of vnt 
ing and non voting atocka. llils question Is 
important to common shareholders inasmuch 
aa the control of the company may be held 
hy a few men through the ownership of all 
of the voting shares, which actually may be 
only a few tbonsand shares in contrast to 
hundreds of tbouMnds of the non-voting 
sharea in the hands of the general public. 
The example Is used of a very large auto¬ 
mobile oompany. (be control of which Is held 
hy a few mm holding a aroall block of stork 
that may have coat them nothing whrrras 
the public has an investment of over a hun 
dred million dollars In the bonds, preferred 
and elam “A" common shares none of which 
scrnritlea have voting power This control 
of large corporation hy a few inalden Is 
slso accomplished through the organixstlon 
of holding companies, in each case the vot¬ 
ing stock being reuined hy a smsllcr group, 
so that the hnsl cffiwt is for a few shares 
owned by a few men to control rnropsniea 
with huge capitalJutiona. The limitation of 
voting powers to one class of stock has been 
done principally at the behest of banking 
Interests who desire to keep the conirol of 
oompaniea but who wish to have the publJa 
put op the aetual money Such sharea are 
usually the so-called Class “B** common and 
they are frequently not purchasable In the 
open market. 


VMittg UraaHy Dom by Prosy 
Id actual praodco atookbolders do most 
of thdr voting by proxy so that within every 
compuiy thero nnat be a small group of 
man who have the reeponslUUly of Its man* 
agement. The defendera of the system of 
TiniHs amj ..an-vothig etooks dto this aa an 
eniaplei, etadng that It la praferaWo to have 
the oo m inl deffnll^ la tb^ bands throu^ 


nershlp of voting stocks 
tave the conirul split up 
among so many persons and subject to out 
side influence As a mailer of fact it seems 
roasonable that (be preferred stockholders 
and the bondholders should also haw a voice 
in the management of the business in which 
they have invesied As such seciirilies are 
endowed hy law with certau rights which 
the common stock does not ordinarily have, 
the purchaser of the non voting common 
shares must realise hit lunior uosltinn and 


Common Sloclu Not Unsafe 

The publication of several books within 
the past year and the subsequent newspaper 
and magaxlDe disriisatons covering tlm ad- 
vantagea of common sloeka for long lime ii^ 
vestment have ohanged the opinion of many 
persuDS who have oonridered auch atocka as 
purely speculative and unsuitable for oon- 
servatlve minded Invesion. The reauU of 
tbcie studies baa been to eitabUah that over 
a period of yean common slocks afford a 
larger inoome and a greater appreciation in 
principal than do bonds or preferred stocks. 
While It may happen that dividend! are dis¬ 
continued for several years, causing a de¬ 
cline in market value, it was ahuwn that the 
total dividends, extras, el cetera, paid on the 
common are in exceaa of the amount of 
interest or preferred dividends paid during 
the same period The further contention was 
that the oommon shares, flncluatlng with 
relation to the value of money and In ac¬ 
cordance with economic conditions, provide 
opportunities for real profiL However. It 
was expected that purchases and sales would 
be made at the proper leveb and the fact 
that income must be certain and the capital 
kept Intact was counted out of the argument 

This much is true, that when the affairs of 
a company are In such a condition that the 
dindends have to be discontinued on the 
common, the position of the prcfrrrefk stock 
and the bunds Is lessened A decline In roar 
ket value of these securities naturally fol¬ 
lows and default In Interest or dividend pay 
menu is possible It is only fair in nay, 
however, that soundly managed companies 
build up rescrrcfl to tide them over tem 
porary crilical situations and tiuit fixr<l 
charges ran he met out of surplus fur some 
time even though current earnings are in 
sufficient 

Gage the Pendulum's Swing 

One of the difficulties In owning common 
stocks is that Information regarding the 
course of earulnga and other data » very 
hard to obuin For rcarona of competition 
industrial concerns sre not wont to ^vp out 
earnings alatistirs eioept when compelled to 
or at the close of a year Consequently ilip 
shareholder may go fur many months on the 
theory that hii comiiany is prnnprnng 
whereas the opposite may he the (rue situa 
tion This condition Is somewhat better In 
the raoe of raltroadn for monthly siatements 
are pub1liihe4l by them giving the earnings 
car loadings and other information upon 
which the decision to buy or sell shares may 
bo bosed Earnings of railroad companies 
fluctuate less than do ihooe of Induatrial 
companies, but they are not as suble as the 
earnings of public utility companies. One 
good featnre of the Income of electric light 
and power, gas and water companies is ilwt 
ibe trend has been onnalatently upward and 
if utility shares are not pureho^ at the 
bright ri a bull novement but are bought at 
a level in proper ralatldh to the earnings the 
buyer should confidently expect to see a 
■ta^ apprerlatloD In market value over a 
period of yean. 

The policy of many utility companies of 


PROTECTION 

OWNERS OF PATENTS PROTECTED 
AGAINST INFRINGEMENT OF THEIR 
PATENT RIGHTS AND MANUFAC¬ 
TURERS PROTECTED AGAINST 
CLAIMS OF INFRINGEMENT 


MTENT ppOTECTioip 


The faithful perfonrumcc byutof every contract we issue is also Kuaranr 
teed by the Independence Indemnity Cnmpan), ttiih assets of $H,000,000 


AMERICAN PATENT PROTECHON 
CORPORATION 

fncorporaied under the laws of the State of New York 

25 BROAD STREET 
NEW YORK 



Hotel QeToltnd satUncs 
tbe most liberal and ex- 
actmf defimbmi that 
can be given the 
word “HoteT 


Individual Travelers find a 
home for rest and refreshment, 
with every convenience and 
comfort, and the courlewei of 
unosicnlatious service, at rca- 
jonahlc prices. 

BuMncM and profesuonal 
men prefer it as a delightful, 
well appointed and salisfac- 
lory locabon for conferences, 
conventions and meetings of 
any n/e. 

Room Ratme Bogin ai $3 00 


Hotel 

rustic SOUARI CLtVILAND 



Make a real shop 
m your basement! 

Thii hsndy Parki woodworker ii com 
plcte ihop equinmenl in iiacll Wnh 
It you can do all lorif of cabinet work 
^ 1 , furniture, radio cabineu 
anylhmit Built for c 

enough to fit in a 

_ _ , _ *- Operate* 

n light lockrt Hu motor, rip an< 
lar MW, Jointer, end band 
MW Add lathe and ihaper at slight 


The Parki BaB Bcanag MacbiM Co. 
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When jon tiiit Detroit 
make tkii hotel yonr home 

Hm mi the Fort Shelby you'll feel 
at bone—for hospitality ii a du- 
Ungunhing feature of this hotel 
Excellent equipment, friendly service 
and congenial environment make 
the Fort Shelby prominent in pleas¬ 
ant recollections of many thousands 
who visit Detroit Yet charges are 
moderate Thu is the one Detral 
hotel with Servidor Service* protect¬ 
ing your pnvacy and purse. 

Rates per day* $2 50 and up, a 
pleasant room with private bath, 
$3 50 Fort Shelby Garage, near 
the hotel, provides unexcelled ac¬ 
commodations 

HOTEL 

FORT SHELBV 

Laf^ette Bird, at First St 

'DETROIT 

A qwM iocoMon, get chm h 
Iht kodui J n fntot e n cvmsr 


S«lh E. Fiymro 

I - f 

□I_ 


W G. McKay 
Au t Sttih _ 


Mil Uviltvd tInM Ov«r 4<«i 

mrn ir^innl CudcBNd 
etmm !■ TlMntkal u<l mclinl I J*riil<-*l 

Engineering 

af MrtiMwtb-* kitd liKkialral Unvini Umr1« l>V 
•K|*nk MtiKlnm ■ua.trwi •wrior*. Id.uU wUlac, 
trtcBl mKhtwry Cm|6mimm 

■wiuii.. In One Year 

Wsvlw 

VC f NitMtfl«.Ul>lldwriiVl- SrKlfarnlal>a 
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PATENT FOR SALE 

RADIATOR CLOTHES RACK 


Atuchu I4« any oam ur Mwun- rihluior AJJihu 
for uir F<iU* Juwo lwi«w#n Hvrfcm whon nul In 
UK Fitr iliHhn wrt tament* baby ihln|i He 
Blmplr hul clfcLtivr Incapcn.lvc to nufca Rtr 
dahm alkmtd im pataiu. S«labUilv pnmn by khail 
■■In. VII uuir%ht—luuHuMe. 

^ AclilraM«44C«itnlBU^ 
WmK, 


paying dlvlclendt In lanck. If pr(*ferrct] lo 
rash, haa inerraaed the popnlarity of aaoh 
■liarca, fur aa the market price uf the stock 
advancea the dividenda ao received have an 
Incrcaaed value. Hie companies gain by 
lids pruc«‘diire as cash is oonaervml which 
ran bo used for cxienMuna or equipment, 
thua doing away with public bormwing fnr 
suih purposes. It possibly U to the in 
vrator'a advantage to take hia dividenda In 
stuck as a utility rnmiuny ran undoubtedly 
ram more on its money than the Indivi luul 
riicre is plenty of money to hr mode in 
cionmon atocka, all agree but when to buy 
and when to sell is the great problem The 
prii'e pemiulum la long, the swings are Irreg 


ulur and the luma almoat defy deieetioiL 
Who dares to buy when depreasloB fills tbe 
air and who wants to oell when pfoaperity 
oremi never ending? Yet this la juat what 
should he done Bat it took real nerre to 
purcliaae the common sharea of our rallroada, 
Influslnals and utilltiea a few years ago 
whicli now arc quoted many Umca their 
former values. And It look courage lo de¬ 
cide to aclL five or alx montha ago when 
every stock on the list was being boomed 
fur further advances. Those who have umed 
their operations can show haodtome profits, 
white others leaa fortunale probably have 
losses from which It will take a long time to 
make a completo recovery 


The Heavens in July 

By ProfeMOT Henry Norri$ Russell^ PluD» 




At 11 o'ekKki July T At S oelneli Aiia t 

Ai lOH o'otocki July 14 At oelocki Aua 14 

At 10 o’tlock July SS At oclock July WO At 8 oelocki Aoa 22 

Tha boors alvan art In Standard Time Whan local Munmer tiros la la affect, ihay 
most be made cne hour later 12 o clock on July 7 vie 

NIGHT SKYi JULY AND AUGUST 


bciiMts m rnemw 
___ tf aaai n iArmv 

IttiTV eon* anJ 

■Wtn U Ihwi I'olto 1 Bliw iTTa wna suWorto 

BOILER PRESERVER 

-1IN1M>L** cIk nilcBlly ih rfi •'t free! water trestini*iit 
Our new piiuplilHt on mm d ninibodH of irwatiiiHiil 
nliiHild Im mul by everyviiu iiiierr.UHllii >10010 lAanu 
Mailed mi requwtL 


The Heavens 

O N our star map this month wo find the 
Milky Way pacuting alinust overhead, 
with CoHslnpria, Crphriis, rygnus, T yra, 
Aquila and Sagittarius and Scorpio strung 
along Its length from north In suulh Androm- 
fdo, Frgosus, Aqiuinus and Caprlctirnus 
arc rust uf the Lulaxy Ophiuchua and 
I ibrd are in the southwest Henulm. Cumna, 
liouirs and Virgo in the west Ursa Major 
in the iiorihweHi, sml Draco atiil Ursa 
Minor in the north. 

The Planela 

Ml n urv w an evening star all this month 
and IS Will \imblr bring 26* from the sun 
at till lime of greuli st elongation on the 
lllh On this dale hr remains above the 
hiiri&m until 8 50 h M and shuuld l>e easily 
visible in the iwibglit 
Venus in a morning star far north 111 the 
liiavMiit Olid vtry conspicuous, and rises at 
2 30 A M in the infddir of the month Mars 
Is in quadraturp west of ihi sun im the 9lh 
and riKTs just lirfore niidiiipht fbeing 4* 
north of the c«|uatnrt \1ihough still more 
limn eighty milliun mllea away lie is already 
rt roiirtpii uouB object, and as bright as 
C ap411a nr Vrga 

Jupiter IS in Aquarius, and approaching 
opposition He rises a little after 10*00 PM 
at (he beginning of the month and at about 
fl 00 p M at Its (lose 

Saturn Is In I ibra well jiaat opposition. 





Axfiii'HavMN* , 

fg 

I Adaiftfc CcMBL i'Mti 

: SSgfflSilEl' 
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^ Jilii# AM fDl 

Fi^ CottrtL;- 

the xnglbsu^ 

ICOMFANV. 

' - o#>i0fta 

./likBAAH J. 






and sets lielwern 12 00 and 1 00 A M in the 
mifidle of llie nHinlh Uranus is in Pisces 
and vislbk in tht morning hours. Neptune 
IS in l4*o and too near llie sun to he 
observable.. 

The moon is in her last quarter at 8 00 
A 11 on the 2ml, new at 6 00 p m on the 9th, 
in her first quarter at 10 00 P M on the 17th 
full at midnight on the 24th. anfl in her 
first quarter again at 2 00 rju on the list 
She Is nearest the earth on ihn 26th, and 
farthest away on tbe 14(iu 

During the month she is in conjunction 
with Uranus on the 1s(, Mara on the 2nd, 
Venus on the 6lh Merrury and Neptune 
un the 12lh, Saturn un the I9th, Jupiter un 
the 26ih, and Uranus again on the 28i}i, and 
Mars on the 3lst 

On July 9th tiicre nccura an annular 
eriipse of the sun. The path of renfral 
ccllpac is entirely in the Pacific Ocean, 
starting north of New rfiiinea, ending IJiOO 
miles off the riust of Mexico, anil pasalng 
over no charted land A partial ecUpao oir 
the mutbern edge of the sun la visible In 
all parts of the United Statea south of a 
line drawn from Savannah to the soulliem 
must part of Alaska. 

For obaervm east of the Miaalaalppl the 
eclipse will be a sniail one Juat before sun¬ 
set. but in California it will be of conMd- 
rrahle magnitude and cornea between 3 30 
and S 30 PM., so that it wHIl be worth 
looking at 


WOKLD-ROMIU BYHTXH MASTRKKKY, SOSS las- 
ffDsaea. Pilm«n,ai «i ctiiMSB. Krearh HaanM t>lt< 
tlniisrl n.il M. lanaiHunw Pub C»o.,lW mBLXewTsrk 

Experioiaital and Model Worii 

ffiM UMMilB awi rtM MaaUasiy* 

awfaskhc. lauHkiuiiMVaiar 

FOR SALE 

Hiiir-iposiin^iliif tasaH psnip. Pstaal Ko. 1X>S|W wtth 
inodslsaiiapaltania. Ay^y 

MANIIX M. BMWR 

Mi MiB>B>ank arresf_ Biaiblya, Xaw 

ACENTB BOO^^ PROFIt'^ 

EHroUARANTUO OOLD LEAP LSTTOin 

SONG POEM WRIIERS 

Smd for my propooltlcm* 

■AT WWniE, PIT, tm X. Iiiiiiai An^ ■» 

I INVENTORS 

U0mt nmtinmd mmd 

l? * * ^ F ^ '*j r**]^*^ MvWs —rt^wy fw — 

TBaUBr' **' ara mror ai., rnmm vshi eiw 

l-WOmET* COl np* aad TaU^ 

OoNol Ci*cW Flit—o r Cri^ ih, Pip, 


AmrimFIpt I 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Conducted by Milton Wright 


Dim*U for Inrentor* 

While It 1« 
inie that many 
of the Krrat In* 
vrnUona of the 
past have been 
made by out 
udera, moat of 
the aucceeaful in 
ventiona today 
are made by 
men who have 
a rhoiDOfli koowledfe of the field in which 
they are worklnu. If you are a printer, fur 
example, the obaneei are that any Inven 
Uon In Um printing art that ynn might make 
would be of real practical value, for you 
are inventing In a field with which you 
are fandllar In aome other field whore you 
have only a alight theoretical knowledge 
your idcaa might eppear to be all right but 
probably vmuld be rejected by manufac 
lurera aa being visionary 
Don't choo$e a complex UchMcal field for 
your inpetuive abiltiy unleu you hm tech- 
tUcM knowledge 



Mr* Brann Buys a White Elephant 


T he fact that Patent Office modela were 
to be told acme time ago waa widely 
adverilaed. Who bought thoae models, bow 
ever, and what liaa become of them han 
remained a myatery an for w the general 
pnblio ie oonconed. Here is the atory 
Harry Brann, a apeculator living In New 
Yorit City, read an alluring newspaper art! 
cle about ibe wonderful models, many of 
them of IndoBtriai or scientific importance 
which were to be eold becaase CongrcM was 
unwilling to contlnde to appropriate large 
aoina annually for the purpose of storing 
tbom. Mr Brann boarM a train, went to 
Washington and attended ibe sale Two or 
three hundred other men were there, all 
bidding on the big miacellanenua collection 
of Patent Office models. Ho Joined in, bad 
the lot knoeked down to him for 16,500, and 
paid a substantial depoalu 
In due time thirty-six large packing casea, 
upon which he had to pay express charges 
of t200, were delivered to his rooms In New 
York, There was no spare in hU quarters 
for such a large aasortmenl and he had to 
find storage elsewhere Two of the e-aaes 
he opoied op and diaplaycxl the contenu In 


his 

**Now that 1 have this large and valuable 
collection, I do not know what to do with 
it," aatd Mr Brann, calling at the Scientific 
American offices for advice in the matter 
"Than are inventiona of every imaginable 
kind. Here ia a list of tome picked at 
random from the ones at my home 

The mailing machine Invented by A. 
Knowlton In 1880 

The coffee pot invented by J Zimmer* 
man in 1867 

The flnkeel for engiaea Invented by 
Hem E, Jay In 1878 
The ■rindlikg mill Invented by W N 
Cosgrove In 1881 

loe magnelio telegraph invented by 
Charles Kirabhof in 1865. 

The canceling machine for bonda in¬ 
vented by Joaeph N Hnrley Jn 1887 
TIk bMt tree Invented by W Dpfield 

r. 

The cream freeaer lavcnted by E. £. 
Seaman in 1848. , ^ t « 

The clothes wringer Invented by J n, 
KdbNT In 1872. . , 

The wash tab Invmiied by J Wright 
la 1851* 

"There U no doubt that a lot of valuaUe 
modda are oontalnad in tfaia ooBeotion, but 
what they are, frankly, 1 do not know Some 
of \hm would bo of iaieM to iaduMilal 
organSretloaa fooadad oa partlcttlar Invem 



TUa b a Japa a oae eorliftcate of regbinillovi for American made cotton goods, 
Regbtranta are adriaed to place the words roku aho hlo" on regbtered gooda 
aa ikla mcaiia "Registered Trademark" and warns wonld-be Infringers 


Patents Recently Issued 

Clasatfted Advertising 

Adverffaetnenta m this section hsted under proper elasmfiraitonst rate S5c 
per word each tnaerfum, ffitntmum number of words per insertion 24, maxnmum 
60 Payments must aeeomjtany each insertion 

Official copies of any patents hsted tn this seehon nt JSo each, state patent 
number to insure receipt of tlesired patent coiiy 


_ Pertaining to Apparel _ 

SLKrpino (lABMERT — Wlilch combines 
within itsdf the arliiptublllty for luw uk u 
biith robe. In odilitluu to Its main use Pot¬ 
ent 1674(151 C Hildreth, 1842 Pepper A\t. 
Idncoln, Neb. 

W'ATEnrauor Footweab.— Which Las the 
appearance of the ortlmarj ahue, but will 
wear longer, the leather nut drying ont o s 
fast as ordinary leather Patent 157771)1 
L. T)rcschler, 1314 Stodtmau, St Louis. 5fo 


_ Chemical Proceaaeo _ 

PaocEflH roi PRODrciNG Donw anh So- 
Diric UiCAaBo.VATK Kni>u Lake Dbines — 
lly evaporation, whereby (ho crpitAl hornx 
and andlum birarbonate are pruclpltatod ami 
heuted to subatanHaJly boiling temperature 
Patent 1S73250 M V I^wry, c/o Western 
Chemical Co., Syndicate Dldg, Oakland. 
Calif. 

itcn^INO PaOGEBS FOB I'EABL KSSENCE. 
—IV^heretn the raw matorial umtuliiltig the 
brllllnnt cryatallolda ia treated by meaiiH of 
a biological reagent, and the eryntnlloiila 
■eparated from the reidcinea. Pateut 1078, 
41^ J Paloaeau, 0 Hue Blondel Courbe- 
^ole, Pronce. 

_ l)f Gwral iBtc rent _ 

8cau>-Towio APmoATOB.—Whereby the 
tonic may be applied and mbbed into the 
ooalp anbatandally at the same time Patent 


1574118 P Cmlelli., 4W W 42nd Rt, 
New ^ork N \ 

(?BAVK Mabkeb.—W hich offords fneilltins 
fur mipiNtrtitig n cnnl i-ontululiig dutn the 
card being pnilecteil HKninMt (he aetioii of 
minliglit and weather Patent 1574(121 P 
J (hind. Cnmdeii, Mniiie 

Sion —Iluilng nmiuMible b ttcrH and n 
holder for snpportiUK iiml dinpliirixig the 
Iftten ill lieHinible relntifiii tu one anotlo r 
Patent 157ia5J A llnliler. 21J E 25th St, 
Los AngeJeH, Calif 

Ctmspool —So roiifltnirtei! that the pipe 
or rondiiit will nmr become cloggid with 
grcoac ur fudhlh wlmh grn\ttutG to tin b(»t 
tom. I’nliiit l'i748()fl W T IliirtlH, Glen 
Head, 1. I, N Y 

CONVEBTIHIJC FIjOWKBPOT AXI» HaNCINO 
llAWKn — Uhhh will supply pliints with 
water In n profier iind effecine mniiner with 
out dniigir of the water spilling Piilmt 
1073548 IL K MnttiMnii, Box 354 ^fou 
tollo, K 

("'Al.cnAToB.—Faperliilly adnptnl for the 
use of lincmrn wiremen, and engineeni fi»r 
detenidnlng wire sixes for light or iwiwer 
Patent 1072,VI7 IL IV Mulder, c/o Kenlln, 
Koedell & Hoffman, Bank A TiiHiirunee Bldg , 
Dubuque, Iowa 

Trolling Geab.- nn\(ng n spinner adapt- 
to fniietlfui ut or dlreitly near Uio point of 
the hook for fresh or salt water trolling 
Patent 1B7T28a —1 W Wilson, 180 Dubow 
Avo., Sun Fninclaco, Cullf 


lions. Chile rs would have a personal interest 
for descendants of inveniors. 

'*! have uffereiJ the collection to a number 
of leading men and nrganuaUona, including 
Henry Ford, riiumav Ldiwn, W C Durant, 
and the Amrrhan Trlephfine and Telegraph 
Ctompany I hfipc somebody will lake Jt off 
my hands (nr it n* really a white elephant 
Ur lute elcpbanls are very valuable, but what 
can you do wiih ibem^** 

A Recipe for Wealth 

11 h story of the niun wltu tried many 
ibiiigs, faded at them all, and then nude 
a forlunp by wriliug a buuk on How to 
Sun eeiP is an old one The reverse of 
that story lumes to light In a fraud order 
by the FoMinuMi r (.eneral barring die uv« 
of tile mails to V \| Thompson and Com 
pany of Ciminnali Ohio 

ilin biisiiiiHS I nnsisted principally, the 
Postmaster found of selling by mail books 
and |iaiM|ihleis wliith purported 1u aid die 
purchaur to arhieve (mane ill aucerso. 
'Stepping Slones to Weollh,” 'Building 
Your Business by Mad” and ‘ Real Expen 
cncc* were die lilln of three of them 
Tbompsitn advertised dial bn JiimJielf had 
been led "straight to sun esN** by means of 
the information in one of the books he was 
selling. Hr also ativeriised that tus concern 
was a big supply house and filled all orders 
for books the same day they were ret-eivid 
As a matter of fact, Thompson and bln 
wife ]i\rd in two small ruonu over a barber 
•bop in one of die poorer secuuna of (in 
cinnili One of the rooms they used as a 
kitchen and the udier as a bedroom and 
office. Ihc total receipts from the business 
for a ye^r were |1 000 and of this |750 woa 
spent fur postage and printed matter Hun 
dreds of ciimplaints were received by the 
Post Office becauw! of months of delay in 
recetwng books ordered Thompson's pub 
lishers refusi d iu nuke deliveries to him 
until he paid his priming bill 

Neverdielem, lliunipson was conunuiog 
his advertising in undiminishnl volume until 
Blnppcfl by the Poalnuster General If the 
pniiiei ami die public had only had patience 
enough, who knows but what he might have 
made hu bucccm story come true? 


Srrapped on Delivery 

0 you rx|Hei me to pay ihia hill of 
$2300 bills lor lahels, when you knew 
ihry rr useless demanded a manufacturer 
rcreiilly 

"f criainJy," replied the lithographer to 
whom hr wan pnileaiing. 

‘‘Hilt didn't you auggest the design for 
them’” 

•Yes" 

"And don't we now know that deoign Is 
the property of another manufacturer ami 
isn't he ready and able to prevent my using 
it?” 

“That's true, but they are your labela. 1 
printed them for you on your order” 

So they went at it The manufacturer 
was out $2300, the lithographer Umi the 
future business of a good customer All 
because nobody had thought before having 
the labels matle to find out whether or not 
the design already was registered Either 
party readily could have found out throngli 
luB lawyer that the right to use a label like 
that belonged to another firm 

Williin a permd of three weeks four such 
cases were brought to this editor's attention 
By the same lack of forrtlmughi a drug 
msnufadurer was out $2300, a perfume 
maniifarturer $800, a hosiery mill $1J500 
and ^ maker of food products $2300 It is 
a CfMtly form of carelcuncsi that seems to 
be growing. 
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('oMCKirrE IlEEnroBCEULNr Wlurli muy 
be aHheiiiblod iiiul hiti'rlm knl in ekplptoii 
otnirtiip mill riKi'lb Mtn iin*<l togiihir by 
thp hiilldihi utioii (if till cutK n Lu Puliiit 
1i>7it7^ (m jM >i(lHiin Jiiix (J. Mnntprryt 
('iilif 

( AHhiii-Nr \\ iMKju Ill uiildi tliL friinip 
niiil huhIi iin hu riiPtPtl hu in pffprti\cly 

Iiriiiiit tlx iiiKn '■1 of iMoiHtiin. uml air, hIipii 
I iiiNpii jNitdit ]ri7iii<n j puioiiit-k, J 
J(.|iH(ii mul K Tin mi, c/o Fuliichrk llronze 
& IniM (o, 17(1 ITituoiak 8t., IxiiiK laland 
N \ 

Ti I hMioMi, ))ia>inuBT Stanu —^Ilu\in^ 
m* HUH for cniui nli nlly bolilliiK iiii IiiUipIu 
U iiriiii; Mill I r of rpipphnne niinihpni nRninnl 
iinuliiitul obllteriitlnii Putmi iri731>(i(l 
Af II Mniiii, 55 Hemnil Hr, Hah FrmiciHcn, 
Ciilif 

PiU( h 'I'au TTouieil—P' nr Hinpliiylni, price 
tuKH 111 front Ilf jcondi* dlMfioHi d on Hbihiis 
in Nt(in>ii liundlluK n mlNci iliun oim awpinhly 
(if jrimdH. Pntint 1572fM>d 1> (jarfluklc, 

J4()7 Sun lose Avl , Alumishi ( iilif 

Hklf Lockixu iV>\rR Piirtii iilurly adapt 
ml for iiNi 111 oniiiicPtion uiiJi milk cun cnv- 
era of UHtiai form ^itbont n'tpiirlnR limUKc 
in thp ran H true tin II l*iil> nl 157dl!7ll I, V 

Silveiru, P O lUix 130, Sun Jnac. Calif 
AIaIL Uo\ —\\ Inrli iiffnrdH fucilitlm for 
prp\pntiuR uniiuthnrl/i d nninxnl nf muU or 
nrtickH ypt iM>rniltH ntHy ncimw by aiithnr 
lemi iirrsniiH. Pntc iit 1574354 FI (' Burtb, 
llchnn ApnrtinditH lUIcna, Mont. 

Cabrier fiu ]Tomii>u roB Abtuiczal Bait 
'—I n a Inch n wncu of arlilicial minnnwa 
may ho mipiHirlml and pnitpctml, yot ptmiit 
nf midr rrlcuHi' mid Mli*clinn Pntput 1574, 
41 (L K J1 ('iitnpbdl, LinliiburB, W Va* 
SArrTv AFi'AK\ri h fyik 1 »r iiv MitKA — 
ripKlipicil In cut off tlir Niijiply nf ulr to rc 
lloiia affpctpd Lu LXpliMiuii nr fire, thereby 
aaviiiK life iiiid pni|H rty Putuiit 15750120 
H W lliiupauLti, linx 80. Sturtflii, Ky 
IhMiH (*ONMTBUOT 10 N -Fuf abuw caaoji, 
cubiiiLlH, and like at met urea, vbi reby the 
door Ih coiitliiiioiiHlv iirRwl toward dooed 
linsitinii Piifeiit 1570008 T G HdU, 
lG07yj So Muln Si . TiilHa, Okin 

JVTTT - ^\ hldi Mill effratunlly prevent the 
crnaliiii of ri\pr hmika mid inuiiiliilii the ri\er 
nIniiK 0 pniletermlncd cniirHe Ihiniit 1574, 
153 11 F Kdlinr, Hlher r^nki, Kniisiia 

Htuffninu Axn pBoTrmxn I>t\icK for 
U l'iiH—In the form nf a flat thmeiit hft\liiR 
uttnehlnK inciiiia fnr nniintaliilnR the mnierii 
fintwlM and pn \eiitiiiK cnrlitiR Pnti iit 
157JK2H. J L Hamilton, Rod Bluff, Calif 
b'lxTi'BE llornnt.—Adapted to properly 
mount mill Imhl the m> culbnJ nTcHHod type 
nf flitnnn In Imih nmin wnlU which arc imt 
tiled Patent 1570457 .1 H I’ntty, 1012 

Qiilntoii \\t Tn iitnn, N J 

Hate.— Autoiniitlcully o|h rable by tn 
Riltoninhile nr truck, to permit thn aiuno to 
paw thmiiRli thn Rate niitomArlcnlly clnaliiR 
after tliu pii whirl Patent J57044J J W 
MattliewH, Mcniird, Ti xua, 

Eabbing Hafett Gr\Hii —For supportinR 
an earrinR nnd relletliiR the pnln frL*(jULiitly 
caused by the hniiRinR uelRht stoppinR blood 
ctrciiIaHun I'utrnt 1570372 13 J Shea, 

ffif C-ourt St, Umoklyn, N Y 
Dpaf 8«)i 'toiNu llATTLC—Which pro- 
ducofl butb n nittliiiK wninil uinl a wiund Iml 
tediig a baby'a ^ulm. hv iDuiiipulutluns nf 
the handle. Patent 1570231 I R Cohn, 
64 4th A\e. New York, \ Y 
Size InnuAToR mu Gabufnt IUnofm 
— l>eal|rned to bear iiidtclu n hitiVL tn the 
garment, the murklng dei ire beln^ n iidlly 
IntprchangeublL Patent 1575775 H lAKNcr 
83 W ‘14th Hf. Room 801, Ni w ^ nrk, N ^ 
I>im*rMHi^n I>r\TCE—In which homI 
imanH U i inploynd for relejiHlng merchaadiHL, 
mich UA randy mid the like fmm n nnrninlly 
rlnned ranrninrr Piitnit 1675072 B R 
( (Mhrnn, c/n finhlin Mint Co , 1241 BLlmniiC 
\\e, ChlcaRo, III 

iRoNinu Boakii Ai I u iiufwt —AdApted 
to be exlemlcd hmRitndlniilly uf thu mlgeA 
nf tlio bnani for HiipiHirlliiR liirge plecLN uf 
Rooda Patent iri70ir20 C A i'urklnsun, 
HID Wire St, Birlin, W ih 

WbIHT IVNCir *NU IlnTliFR TltEB^FOB — 
Cnpiible of being held In n Hiipimet with n 
wrlHf watch, o nprlng nnd flitihh connect inn 
w'cnriiiR the pencil Patent 1577272 li F 
Tmiduwuy, 12 Itavis llldR , 1>iiytnna, Bi^hlIi. 
V\h 

Pihi'fNHiNO T>evice—I n the form of n 
fountinn tJHith bruah, in a cylindrical hold, 
not mntennlly in exeeM of n fountain |»en 
Patent 1576760 W, W Kinsley, James¬ 
town, Kansas 


SVEFACE Pe o TEOTOB.—F or the bases of 
lnm|M tclepbonni, aud similar articles, sup- 
jiortiiix the biiw, and pnxLiitliiR marriuR or 
wrutcldiiR Niirfnccii Patent 15773N1 S 
Matxner. 1350 Rmndway New lork N Y 
Aktictf ('ahbok^—W hich may bo applied 
to thu hiiiidle burs of n baby rarrliiRi', for 
the IrnnHiMirtuthni of paikagi^i and pan^ln. 
PulLUt 1577208 Mur> A Rucllcr, 3407 
41st St, tiiiiR JnIiuhI (3ty, N Y 

CtiiTiii-Ji Hwoul—A dapted to snpport 
uiie or Mil nil urrichw nnd to he eapoblo of 
reiiioiul or for sUiriigv uf luiliiN droMfu'S. 
Piitimt in772iM> Ij 1 Nash, 1027 Rose St, 
Far Huckuwuy, N Y 
Advebtihi^u r^FviCE. — Which displays 
niaUrr In bu ndiertlsf^l In a unique form, 
and implo>H a miiiliiitiia iiiiinbi r uf simple 
parts Patent 1677213 R S Fuiuur, 116 
Ist St, Newark, N J 
Qciit rkAtA.—With means for faHtnnlng 
the Nuinc in such mmnur tJial tlm quilt and 
r(>vrr are heldtJn pni|ier rrlatlou Pntunt 
167722^ K GreeiiberR, 800 Iluntspoiat 
A\c, Brunx N \ 

ScAFFOTJ) ISRACKfn'—Ri ndlly attached to 
the wall of a bnlhlliiR, Ih ndJiiHtable, strooR, 
and may be fnhlcd win n not In use Patent 
1577231 J llubimy, 533 Spring St. Elisa 
beth, N J 

Artificial riiBiHrxiAs I'bix—C omposed 
of readily iiammibled and separablo parts, 
which may be stuml in a Hmidl apace Put 
<‘iit 1677207 W nieperink liSiiRercis, 517 
E, 2nd St Jiiimatuwii, N ^ 

Fire FacArr—PumprlHliiR n steel ciihle 
with cnniblaoil RitidliiR nnd braking menim 
munually contrullcd nnd nn niitomnticnlly 
cnutmlled weight rugiilator Patent 1578, 
108 N nVihlas, c/n S M A de Sousa, 32 
riiurch St Klugstuu, Jamaica 

Screen'-W hich fnnniionN not only as a 
Hcreon, hut as a rentllutpr which enables 
the window to 1 m lefl upi n in stormy wrath 
er Patent 157HU05 C R R>nu, Box 63, 
Cuba, N Y 

Rubber TooTH«RtT8ii - Vdapted to effec- 
livtly clean all fin siirranH of the teeth and 
iiiiiMuigu lL< giiniH w ithonf Injnrhig the Hiime 

Pulunt 1678071 J (Mniiidhr 302 Provi 
deuce Exchiiiige 3’oledo Ohio 

ihMiK M \Tni ('o\EB—('tipiihle of bi lag 
fnldnl to (fiiuert the Hiime Into a nceptHcle 
for nsheH hiinit matehoH, or Nmukiiig refiise- 
PutenC 1578110 A II flarrlH, 522 Ath 
A\p, Ntw \urk X \ 

Tellifyini. PionrcT and ilmion of 
Makinu Haxie —W hen hy when the pmdnct 
Ih remo\ed from the eonttilinr, they will of 
thfioiM.hPH dixhle liitn scpiiruto iiortloiis 
Patent 1378122 M W TTIrrIus, 14 Cuni 
ti nm n ICoad SiMinaljih N I 

CuRTATN ItRArFB—(3invMilunrly nttorhed 
to H window frame, will b» mit tif the wny 
when lint In iim( , nnd reiidllv mo\ed to 
n|H rathe imHlliuii Patent 1577486, R A 
Norton, l>rawpr 1> P 23, hurt liniiderdnln, 
V\a 

Suitobt and Siiiftp fob Fiatirons — 
PnividiiiR meaiiH whereby the Iron may be 
HiipiHirtnl fui that Hil work surface may be 
emphiyeil for Mrenmlng fabric Patent 1577,- 
790 T A (' ('ook, 3.130 Sheridan Hoad, 
ChlCBRO Ill 

SANITARV ruVFB for IVLEPnONF MOTTTD 
PIECES — \ii inexpeiiMl\e deviee for iire\ont 
lug the enllectloii uf gi rniN or diiHf, thus 
milking tin monthpien more aaiiltury Pat¬ 
ent 1578165 <■ II Mullen, Bell Avn, Bay- 

sidt, N \ 

IkiiLH Evfh - IMth mtuns fop tir^pcrly 
punitinnlnR the eyi>N sC tin* openings in tbs 
ill ad, wllhuiU the i ve-balla nihldnR or biiid- 
iiik Pull lit 1578176. 1 A Rummer c/o 
idml 3'uy & Noielty ( o, 273 Vau Sinrlpreii 
\\f liriMiklyii, N 3 

SANi'TiABir K\Mr —When in meuna ar« 
prfuided for iiflllMliiR a mndlc, nml auto- 
mniicnlly caiiMlng tin light to remain lii Uil 
same iKiNlttoii Piitint 15780N7 R (' 
Norton, 160 Mem r St Ji rwey City, N J 
Tor Si \i F — OoiiBlnjcted mifikdetiUy 
strung tn Htiiiid nnigh nNiige hy children, 
without breakagi pHt< at 1578137 J 
Kaplal, 380 Thmina Sr Newport, U I 
Cook I Nil Apparati <i — Pnrtipnlarly de- 
Nlgneil for hiiklMg tnrillliiH hu that both aides 
of the diHk may lx* pniiarly baked Patent 
1579117 L Iluinrru c/o Dr J Novarm 
8a, 218 Tniir(>x, M( xiou 

T^riXK —i.iilng easy nmwa to the In¬ 
ti rtor of the end portluiiH wlthoiit detaching 
various trays from the Imdy Patent 1677,- 
743 J r Grider. 2623 HiHegas Ava, 
Berkeley, Calif 


(^ALEZfDAi.—By which may be readily de- 
tarniliifrd the day of the week on whlefa any 
priNietermlned day of the year falla. Patent 
1577067 G V ilawlcy, 141 California St., 
Smi Frandsoo, CoUf 

Attaohmert foe FoCIfTAIlf Pknb ahp 
THE Like.—W hich conalats of a nibbor col¬ 
lar for hulfUiig a combined funntnin pen and 
iiutoinutic pencil In tho coat of tho user 
Ihitont 16785Ua 1^ Frits, 648 S State St, 
(‘hieago. IlL 

Ventilated Seat —For use in railroad 
euuchea or veblctes, to aid In keeping the 
oempant cool by Id mimninr weather 
Patent 1608471 M. Rooncr, Loat UUIs, 

CoUUlND) MATOn Box AND BELT HUOKLE. 
— Which affords fudlltlos for detachably 
connecting the emls of a belt, and will oc¬ 
cupy but little more space than ordinary 
belts. Patent 1578408. J. Baukin, Louisa, 
Ky 

Feaue Construotion —BV>r openings 
mich as windows, eliminating emsinga and 
wood trim and pro\hlliig u guide to which 
a plastic co\erlng may be flnlHhod. Patent 
157H796. 1 A Bourn c/u BtIcUey A Flti- 
liugb, 1010 Federal Hank Bldg, Memphis, 
Tonii 

(TniXAPHiBLK TroNInq Bqabd—E apedally 
strong and yet when fnideil can bo stored In 
a trunk or suit case PaUnt 1670123. M 
F McCabe, 78 Prospect Park West, Brook 
lyn, N Y 

Key Uoldkb.—P articularly desiruod to 
receive the keya of n motor car, whereby thn 
kiya may he readily swnnR to position for 
(IMG Patent 157U163. A. A. O Betlor, 15 
Malden Lane. New York, N Y 

Rino— liovinR thu usual sppeornnre 
while certain parts may be readily romovetl 
and replHre<l by a different oruoinentatlun 
Potent 1579148. R. Ruaouthal, 15 John 8 l, 
Now York. N Y 

Foldinq Com It —Which fuellitates tho 
carrying of an average siaed onmb in a smiill 
amount of spate Patent 1679143 M 
Robb, c/o Utrcules Novelty Mfg Co, 126 
South St. Newark N J 

Bld^-So constniPtnl that when not in 
use it may b« fnldefl and stonxl In a Mmnll 
space Patent 1579116 11 P Kubbe, 342 

llroudwny, Kvurott, Moss. 

MoisTENKR —For moistening nnd for 
ftn^oring tobacco products, the dcvlcn la 
fret'ly movable nnd nhniatns the use of absor 
bent material Patent 1579111 J K. Hlnk 
Non 586 Parkaidu A\i , Brooklyn, N Y 

Shavinu OiTFlT- Whiruin the soup and 
tho container nn* fonned to eo pet and pres 
ent a atmetnre acting as nn ortlinnrj shtiv 
Ing mug Patent J57D1H3 G W Gerow, 
Vnll Gate, N Y 

Container tor Foidfd Tirstte Tonjr 
Papth—B y means of which tho withdrawal 
of the tissue paper from the container Is 
fnrilitntcfl Patent 1677004 L. J Anns, 
(/o IL C pill Jr Man Francisco, Calif 


_ Hardware and Tool i_ 

Pruning iMrucuFtiT —For thn uso of 
ganlenem and beet thlnners, the deviee hnv 
lug changoablo blades of varying width I'at 
ent 1572420 J U Foot, R F D No 1. 
Delta, I tall 

Hack Saw Fbaxif.. —Which Is extensible 
and ndjiiHtnblc, nnd (Hinnlly well ndaptnl tn 
bu used iiiHui work of largo or amsll dlmeii 
slnns Patent 1572823 F A Stterhelm, 
Rlcovlllo, Po 

SuiFAcr Cleaner. —TTuvlng h pair of 
fiexlhle blades which frictlonnlly ungflRe the 
surface to be cleaned Patent 16740%. W 
B. Lynch, 4710 6th A\e Brooklyn, N Y 

Attacuv ENT FOB MiTFji Boxbh —In 
which tho saw is not only guided In the 
cutting iiinvnment but supiwrtod at tlie same 
time Pati at 1574663. £. Loako, Jr, 3281 
Hull Avr , Bronx N Y 

Inrertaule Maw 3N>oth and Holder 
TnPBFFiiBr—For hohltiig the tooth securely 
in such niunnur that strain nnd preanire 
will not affect the tension of the saw Pat¬ 
ent 15740(N) A M. Cnrrtor, 816 E 3rd Bt 
Abenleeu, AVash 

Valve. —Wherein the cooctlnR faces of tho 
sent and valve ping will set up a grinding 
action to prevent leakage Patent 1676449 
S L Mosian, Ward's Island, New York, 
N Y 

Danx.—For de^p wells, with msBDs for 
building up A concrete lining or easing for 
tho well during the nctaal drilling operation. 
Patoot 1674040 A W Lubsr, 803 Oak- 
Avfl, Oakland, Calif 


Tuuet-1>ool Uoxpn. — Conatmetod 
bold n {damlity of standard Utn, nnd 
permit accurate presentation of the toole to 
the work In proper order Patent 1674741 
H B. Day, o/o £1. J Crmii^w, Fnmltnro 
Bldg, Evansvlllo, Ind. 

Pafen Hanueb'n Knife ATTAomnniT,-— 
Which is adapted to guard and gnide tho 
blade when trimming wall paper to fit the 
comers or basvbusrdB of rooms. Patent 
1674041 Q A. Chrletnpheraon, 1647 Call- 
fonils 8t, Ban Fmncleeo, Calif. 

Nonfhesinu Bnx FAuerr —EhpecJally 
dcslgoed for use on sllle of dwdllngs or 
buildings whero the dlsdisrge end Is sx- 
pnsoil to tho weathor Patent 1676647. F 
C^nrud and 8 Rasmussen, 100 Him Are., 
Bogota, N J 

Nut Iaxik—W lilch affords fadUtles for 
ruloarably and securely holding n nut against 
rotrugnido movement on n bolt Patent 
1674^9 F A. Gibson, Jupiter, Fin 

Kubnitube Bprino —The upper and 
larger cud convolutions of which are con 
uected and broood by suitable coil spring 
connecting elrmcnts. Patent 1676441 V. 
MoRaiiecse, c/o A Vemer, 470 Dth Ave., 
Now York, N Y 

Peelee.—F or fruit and veRotablos, eon- 
stnirted with a curiug odge, and a thumb 
guard for preventing thumb abrasions. Pat¬ 
ent 1674284 J II GDIs, Commercial Hotel, 
Gainesville, Texas. 

1 NHiuK Pipe Cirrm—Adapted to be 
moved within a tubular member to the de^ 
sired pofritlnD and then operoted to cut 
tbmiigh tho walls. Patent 1677474 G F. 
Lu Bus. c/o Le Bus Rotary Tool Co., Hleo- 
tra, Texas. 

Ffnof Cunrtbuction —In whlefa each 
unit ctuislMts of n pair of sections detachably 
connected, whereby a pamogoway between 
siipports may bu readily made^ Patent 1678,- 
217 J Suttar, 3 Hull Ave , Maspeth, N Y 
Locrinu Dkvkk.—C apable of btdng used 
In coiiJuiictloD with two closures, being mr 
rleil by one and pn venting the movemunt 
of both Patent 1570107 F L. Hanls, 43 
Miirgiiii Place, Kearney N J 

(^i VMP FOB iNDow IjOCKh —For Jioldtng 
thu two sHshcH of a window In spaced rela¬ 
tion for ventilation, without ])cnnltrlng In 
erense of tin ojojidiig Potout 1568374 A 
T Gibson, 427 a Hawthorne Ave., Oakland, 
( nl 

Can I'EBroRATtNC} Dbviob.—U sable with 
cons of various hnights and dlamoterH such 
as containers for milk and tho like for form¬ 
ing an ontlft and vunt opening Potent 
1677957 D P l^almos, 426 Tennessee St, 
Vallejo. CsHf 

Locking IOate fob Ctundeb Locks — 
Which will not only prevent the rotation of 
the lock, hilt will pr(>sunt an ornamental 
effect Patent 167D139 J R. PLHIlps, 260 
Convent Ave, New kork, N Y 
Valvf for Water, Steaw, Air, Garer, 
Oils and OrnKB Fliiidh—I ndependent of 
discH of lenrlier rubber or compt^to mate- 
rlnl fur Its cutdng-off property Patent 
1578349 If C Nixon, 749 Ave N, Bo. 
SnHkutdiewuu. Canada. 

_ Heating and Lighting 

OvFN CuvNuar-—For bakers* oveno, Jn- 
eludiiig cuopurativo doom fur the introdootion 
nf goods of various slaes and to prevent un- 
neecssary eHCOpe of heat Patent 167646L 
J NoUm, 42 Paterson Are^ New Bmnswlck, 
N J 

Y)bt Heat Cubinq Cabinet —For use in 
vuIcnnUing rnbbnr, more ospedslly in the 
treating of shoes or tires. Patent 16772^ 
K. Nmtlcr, c/u Nestler Rubber Fusing Co., 
246 W 65th BL, New York, N Y 
BuBneb.—E specially dsslgned for the 
bumlng of fluid fuel, whereby tho assemblage 
provides for efllcleney In the appUesdon of 
bent nnd the reguladon of the fuel and olr 
The Inventor has been granted two patents, 
1678133 and 1678135 A Kals nnd A 
Zougg, 6669 Linwood Ave., Highland Pork, 
Detroit Mich. 

Bafett Vaxte fob Hot-Wateb Heaters. 
—Particularly adapted for use In onl<i cli- 
matss, with the ordinary type of range hav¬ 
ing a water chamber for hestfng a system 
of pipes. Patent 1678046. H. H Logon, 
c/o t>nro-Metal Prodnots Co, 2840 K El- 
dore Ave., Chicago, IIL 
Hot-Wateb Tank.— Td which the npptr 
part may be heated In a relatively short dms 
and win remain hot a relative long d-*, 
Patent 1681967 R T Bormo, 488 W Ldm 
Bt, MlnneapoHs, Mina. 
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_M acMii— and MechaalctI Perk— 

lAMiu BuNTEk.—Which will fonctloD to 
poaltlvo]/ atop Uu loom un a qaartpr of n 
pick or a quarter of a turn of tlio Injr 
Patent lB9fQ8S A. H. Landir, Box IQ, 
Towniwud, Hum. 

EXanr Boaues — WhUrh elimlnatcii 
aprliiKH from Itr eonitructlun eo thut the 
HCnle will not loae Ita acrurucy with ueo 
Patent 157S800 W M. Bandon, Railo 
Crook, Ore. 

S^oarLow —Having a power unit for 
pickluf up the anuw, and a mcous for die- 
charglnR the enow a dlatauce to the food 
aide Patent 1QT4230 F \V Browu. c/o 
V R Oabiiclson, Court Uonoe, Fort 1>odK0, 
Iowa. 

StiIX.—O f the typo known oh coke atllle 
paperlally adajitttd for uac In rnflnhiR oil, the 
device pormlte of expnnoluii and rontroctlnn 
without buckling Patent 1E7I1910 fl IT 
Llurehman, 770 O Y A\o, tlmybnll, Wyo. 

TrJtBKIrTLEANI'fO MaCIIINK.—W illi U will 
ntitomotlcully clean a eertna of tcaepla, uwxl 
in the nuuiufarcniing of nnp goude. In u 
inlulmurn time Patent 1577200, M 
PoetxMh, Ot Orerbrook Roud, Rldgewoud, 
N J 

Cyunurb PktvrKOToa.—ProWdlng menna 
fur pru^iutlng the ncriimnlutloii of fiiOcii 
niMt, Hcaln. allokH, etc In the working hiir 
rela of wclla. PoUnt 1570020. A II Mm Her, 
nmigp, Texas. 

T^ADRB Co^tKTKE.—Which enn be ciiany 
adJiiHted to condnrt material tn a gitm inliii 
from II point wilhln a ciuiHlileriLblc iireu 
Patent 157fJ010 W TV lludaun, c/o Pun'ii- 
plne Pnymufiti^r Mine, So Pomiplno, On 
turlo, Canada 

DavicK Foa Bubitacimc) Moioinii oa tUF 
Like.— lly incunH of which molding enn la 
IKillHlieil iH'fnre hilling the iiilU, tbiie ul) 

I lilting aubwiiueiit amid pniM ring Puteiil 
1576045 S E CHkew mid B Ilarrla, c/o 
Muki'h Puhurman, Bciiloiip IIL 

B^>TTLF W AHiiiNG I >EV 1 CK —W hlcli may 
be roiineeteil with mi ordinary household 
fanect fur simnltaneoiinly cleaiising the in 
ti'rior and exterior of » hotlle Patent 
157r2.l0. O iriiwi, 057 K 87th St, Niw 
York. N \ 

IkiirKR TiTUE BcAtiNo PEViir —By means 
of which n piHton with liuminerhko Hteras en 
ooiiiitrr llic wallk of the tula, mi the platon 
Is reei|irot.iiti'd Patent irSTTTOO H Suren 
sen, 1020 Castloton Aic, Port lllohraond, 
8 I , N Y 

pAaiiwiT—For use with go\iriiors for 
engines, the de\lco will take cure of imer 
gendes while onlluarily acting in the iisnnl 
capacity Patent 1578148 O 0 Lissen, 
101 lUghhiiid A^e, Jersey City, N J 

WnuiNO Machine—W hlrh hIIows of the 
fnrdiig together of the two heiitnl demetits 
with snfllcleiit apoud in previiit cooling of 
the farea. Patent 1577HIK C Ti Htancliff, 
1005 Oregon 8t, Kaat Bakersfield, Calif 

Bmt—O f heat rcnlHtlng mulcrial, to bo 
used as a contoycr or eleiutlng belt Pat 
ent 1578727 7*. F Ilarshtnn i/o liniwrlnl 

Belting Co, Lincoln and Klnxlo Sts, Chi 
ciign, lU 

Eucvatob Safktt T>evick —Antomntlcally 
o|H<rated whencixr a door Is opened either 
on the elevator car, or In tlie slinftway. to 
lock the controlling ini'chanism of tbi car 
Patent 1578664 H 0 nillninu r/o J T 
nark, 9 E. 36th St. New York, N Y 

Tack Pbiteil—P nrtlciilorly adaptcfl for 
securing the cm cm on cheese box4*s or 
other Bobjccta onllnarlly quite dilficult to 
handle i'atent 1570120 K J Kramer, 
467 Harwood St, (Trccn Bay, Wls. 

rUNDEKHATIOlf DKAIIT 1>E71CE.—Adopted 
to be operatively connecteil to the air aysteni 
of an air brake opparatua, or any other 
power mechanism Patent 15700T3. VL L 
Bullock, 84 Cloverdnle A\e, North White 
llalns. N Y 

Madicgl «nd Surgical Devices 

Tirsn—Capable of a wrlde range of ad 
Justmeut whereby the oame may be readily 
reflated to register with the afflrtcd part 
Patent 158100D T MoShurry, 10 Liberty 
8t • Long Branch. N J 

Stukoe AppoutoK.— 151i1oh makes po»- 
Bible the Mptradon of fluhla from, and the 
Injectton of medicated flulite Into tbn teiiia, 
atterlen, or other oavldea of the homan bofly 
Patent 1672070. W. O. Pdoter. Big Stone 
Oap, Va. 


SmiMOK,—Having a notale assemblage 
which wlU rolulmln or pri't-out discomfort 
und pulti by ronMui of Its iiiudu of uiipllca- 
tlon Patent 1574(104 W Ulcharda. 18 
llurtxcl St., Wurnii, Pu 
DorciiK Tabu:—T he coiistruciion being 
simple and of such disign that the water 
will drain oft readily Piitint 16T26fHl H 
F Wugky, Mliiend W ells, Texas. 


_ Moalcal De vitea 

TAJLlBOtiiii:ffc.—Ilailiig an HMamblage of 
Jingle and ciwtanet elements so unwK'iuteil 
with a sound board os to he effecthe m idoy 
ing Patent 1076443 E C Mi.EUiaiiy, 
4^ Portage St, Kulamuxoo, Mh h 

XTtoPHUNE. — The Intontur has boon 
griintod two patents whcnln the Hounding 
memberi are miHpcndefl by a coinpurutholy 
straight single member near each end, iiiid 
metal sides supimrt Un) Htrlngf* which curry 
flie \lbmtllo ini nihf‘rfi. PnUnU 1175U(JO and 
1575963 \\ Bartliolomne, c/o Bur Zim 

Toy Mfg Co . IIS 4tli A\t. Ntw York, N Y 
Pru rt)B Strixuru Instbumfnth —Tn 
wlildi the tension may be liicrt-UMHl or tie 
creoHcd at will without tliL use of tools of 
any unrt. Patent 1579987 M O \Mckcs 
Nurthunipton, lliiiw. 


P rime M overs and Their Acceaao nea 

Valve. —\ potiiry take, so ermstmecod 
us lu operate us a (an to firuii.iiKO the viilvo 
rasing and minbiistluii iliiimbcr Patent 
1572080, C \\ JlisdLii, 1452 W 41>ih St, 
Lus AiigelcH. ('idif 

LUHRKAIlNll iH^HTFU FOB l*tTRRNAl. 

(kixiuVHTlOK Fniiivks —B In rein tlm lubri 
ciitit 1 h siippllod in pniiHirtluii to the apeeU 
ut which the engine is running and is shut 
ufl when the I iiglnc stojM Piifint 1574410 
C. K Powrtll, Miiwry <'ity, Tiini 

KiiTABY Vaiw -VMileh will afford fnclH 
His fur cunt roll mg udinJssiuu of fluid fuel 
to one or ninn «>Hiiden4 of nil liiUninl cum 
biistloii I nglin PiitJ lit 1576501 
Foss and 1> D iKljonrh t/o fM) Russell, 
518 Rualty Bldg, Suvmiiiuh, (ao 

K>oiNK—llv inmiiH ofwhhh the sinikeof 
the slldu iuIms iinws IiUihI with ii plundity 
of cyllnilerH inuy b< HimiiltniicoiiNl> regulniiHl 
to admit Htenro Patint I576H36 \ 

Jnrtlun and T Yf 8wiiiik c/o T* M Swank, 
I^>cunutu Citrus Co, Li'Cunto Flii 
DyVAKIL (YiilpF vHxriiR—Pof iiHo 111 con- 
ne(*r(oii with Minh prime moirrs bh engines 
of motor AriiiHi'f) nlterniitiiig curnnt indue*- 
tlon mntorn Ktriiin tfirblnc*i cti Patent 
15782J3 Y1 J Bacluw, 64nE North St. 
Bcrlileliira 1*« 


_Railw ays and Th eir Arccsao rlea 

YV\TKR CoriMV KUK Locomoti\i-s — 
\\ hlcli Is of Hucli n chiirui ter Hint it will 
be uiiivf rsally iipplhnblc to dllTirtiit sixes 
and ty|>es of locomulins Piiteiit 15753H1 
A n (Xlkers, 706 E B nlniit Ht. Spring 
field, Mo 

Kail amuGUXEiVFR.—B hleh affords fa¬ 
culties for making nsc of ii riloH\cIy slight 
force tn bend a mil uf relatively great reals 
tiiiire Patent 1578381 T*. B BokiT, Qcn- 

cral Delivery, Blue Rapids, Kniis. 

RiW (’’o^sTRLCTioN — In whlih tlm run¬ 
ning boord and the roof sIifM*tH are eombiiie<1 
to form a complete roof of a car, eliniiiintlng 
HCparatu running hoards Patent 1581078 
A II Oclkent Chief Mccli Fugfneer, Si 
Trails A San Fraiiclsco R It Co , Springfield 
Mo 


Perta ining to_Rorreallon 

CoLF Appakati H — Bhipliy various 
strokes of golf may he prnctlcv.il Indoors, und 
the values of a glvin shot on n regular 
onnrse closely nppmxiniiUivl Patent 1574, 
606. K. L Burnett. 110 Lexington Ave. 
Now York, N Y 

OoLF (’Y.in- Unving means whinhv tlie 
head und thn shaft cun be firmly and r(B- 
clently coiinecliil without tliL mHinwtv of 
whipping them together Patent 1575460 
C Suntcr, c/o TIiob Keogh. 333 Broadway, 
New York. N Y 

Walri^o Toy —Adapted to walk in sim¬ 
ulation of the nnimni. or otiicr object which 
the toy U roiiHtnietwl to rrprowiit. Patent 
1576435 A Onml. RJdgeflild. (^onu 

AKmmrvT Deviok.—B Idch may ho 
located In public places offnnling nmuse- 
ment, and requiring aklll In the manipula¬ 
tion of a coin to securo a prlao. Patent 
1578116. C Flolsrher. 62 Van Slnderan 
Ave., Brooklyn, N, Y. 


JlANKmiAU OkMK AFPABATra.—B'here- 
hy It Liiinc rescmblJiig nil tlic plnys wbiLh 
iHtiiiilly tiiki plucL 111 u ganii of hiiskilbuU, 
limy he plnyifl Patent 15701TJ J B 
Beuvir, 415 Culler St., lUhIgh, N C 
Km-kcisinu Appakvtlh—H y which viiri 
oiiN iiiovimints lif the nruiH, Kgs und body 
< an lie ilTei.h'd to simnliitJ niwiiig iind ulln r 
forniM of LVerLlse Puteiil 1577866 E T 
Itaiidiill, 117 B \v( 11 Ihw AiigfliN, Cul 


Pertaining to \ehirlcs 

SvMUNU Divio —By nn uiih ut which tlm 
ipiniitii^ Ilf htiiid diNlnhiitHl In front uf ilu 
wliiiN cun Ijc riKnliiiLil fruin the ilrivirN 
nut Pntnit r»7.5t«»H U U (’only, IIJJ 
llydi Piirk IHvd , ( Im uko lit 
pHUT^eniiH MIR MruuniuitH—lu the 

fnriii of 11 <i)ver udupliil lu uvirllo th linigi 
of the Ikhm] to prrviiit tlie eiitniiict of nun 
I'liti lit l"i7V*|6 M J Schwiiiick, i/i» 
Siiiilh Ac B lid, 269 Mrt^iiidlcHH JHdg, Iltui 
ulnlu lYrnlory u£ Xlawmi 

V\ll —I’or iiHc on wugoiiN ninstniitcd to 
uhviiili tin iicitl of retlueing the i hikh tu-ctioii 
lit the iNJiiit of whi>cl uttucliini lit Puli nt 
1575664 F M Keiinedy, Clurenduii Ark 
SiulMiPtHcii Ufviuvlr—F or n moving 
Hpriiig ihhIiis fnnii the friiiit iivIih of Fonl 
1 iiTN without n moving tin avh from the 
cur Piitiiit 1575.517 \ I Mhrikhl und 

F L Myatt, Box 327, Monroi Lu 

Hi viiKr(illl>i n--Xdiiptnl to \u nioiiiiiiHl In 
front of the witidHliiihl to prtUii r the ivn 
ogniiiHt Him ruvrt and hcudllKht Klnre Put 
lilt ir»748fHl V T Kellogg i/u Tli. T. xuk 
Co Itooui KlU, nuiisliiii, 5'i xuN 

UtMoVAiiir I'avMK vug Moidk uii Likp 
It-iiUirH— fliiving nieuiiH fur unloiniilu ullv 
fiiNtndiig ur nndiring uiutiunliKH nuMuhli 
gliixfd or Ollier fruiin h for vdnritH Puli nl 
f 71*261 H Jtuchr, 3 Rm iIih .SnblijtiM 
P I is Fruiiti 

Aimtivhy Rim vvn Tint Bhhh mnv 
In* qiiii kiv diN|NMHil u|ki|( a vchnle uIniI for 
Liikiiig till phi€*< of u dt fluted Htundunl pin u 
miiln tire Piiti nt 1.575950 I. h B il 
IjiiniH, Bnitun Ill 

\i TO \iTvc iiMi sr - Tor pnvnntinj, riar 
ward nioviiiiint of u cur wbm in iqH ration, 
purtimliirlv whin sliillcil or nmiiiilJiig a hill 
Puti lit 157(I2<»5 S Biniigir, 29.1 Puiidfnhl 
Ud Bruiiwllh \ Y 

Sli.VAl Lvvii*—l.MiN'riully ihKigiuil for 
HIM hy tnillic olfictrs ur drivers uf viIiiiIin 
iifliipicd lu Ih aHMMiiitid with tiic wrist uinl 
hiiiid Pull nt 1576235 YI M ( iinnin),hnm 
Sniilli 8l Fur Rockuwuy, N Y 

\i niMoniiA. SivniniiT—Bhnh cun he 
mtjjtiHl hurIxunliiJly or vcrUcnllv bj Lin 
Liiriiliig of n shaft ixtnidlng tlinuiKh tin (iir 
boil> Patent 157HYi6 H hi Yfontgoini ry 
8246 NorthUeld Am , 1 hi nut, Midi 

UlK AND Tiai ('oVHIHt eTin\ toK Vfh 
KLP YViirmc—Winn by u tlm hiiviiig ii 
given air cnjmdty will be rujmlili of HiiKruin 
Ing II nluHvely gn ut loud willioiK niptnn 
Patent 1574277 M T I'.uirov c/n II M 
(Srovc, R F I) \t> 1 t'liyahogii rails Ohio 
ENc.iVf Fmiai it — B liicli •rnlsMins fi 
cutout rendib up* mihI to ih rmit th* ki'SiK 
lf» ]iiiHs dini't to the Htniiwplirn m udill 
tlon to the finlinurT muffli r Putint 1776 
640 B Dial i»/i» II D Yoriis ITiiii In r 
Bldg, Piidilo, Colo 

\l MflARY UeJVD SPBIVll—BHildl IliilV he 
ciisilr nttiiclnil tff Hip iiiiilh road siiriok of an 
niitoniidule to stiudv its in lion I'litiiiL 
1570667 (* A Riiseii YIirciiFnllH (5ilif 

lUAniiiiiiT—In whidi the Hklit Itsdf Is 
hiddcMi and the rays dinitid elownwunlly to 
Kinke Ilu roud without Kinking tin eim of 
iipliruiicliiiig driven. Patent 1576635 E 
r CipiH*rly 29H Yoscmite \vp , San Johi>, 
Ciihf 

ILivn Y mil LF 'Ofthcdmihh bogh tym* 
N<i eiinstnictiil iiH to p* rmit steeriiig with 
hilt little effort Patent 151719.7 Jf 11 
Cliiirdiill Shniin, 548 linnel ut Mbiirv N* w 
Suiilli Bales, ViiRtraliii 

Si KINO 8l NPENHF FOR VrilieLFH—For 
rcHiliMillv supiiortlTiK the body of « vdihh 
ftii till* avle and rrplaci* the uniuil vdnch 
Hpriugs. Patent 1576901 A M Cow* n 
3126 nH|iIiiiiiidi' Ave New Orlruiw Iji 
S inv At.. - ( onvcnlenfly nperabh hv thi 
drivtr itf 11 VI hide to IndlcnP Mh movements 
without dlKtnrhing his cniitnd of the vdiiedi 
Piiliiit 15765.'WI R H Parker, IWH So 
IBfkf.ry St, Ottawa, Ksns. 

DiBixnoN INPICATOR.—B'lilch may hr 
combined with the customary tall light of a 
wlilch and fndiidc a license plate holder 
Patent 1577111 A Do VoUaeo. 2317 B 
fltb St, Tam Angelos; Calif 


AiTTOKOBiUE AwHiifa —Which may be 
attached to thu wlnelowm, and removed at 
will lu Hliiide the tyiM from thu min rays 
Puteiil 157688a U 11 YNilliiinu, c/o R L 
M« l>oiiuld Mfg Cu, 12th St & Penn St, 
Box 1177, Kt Jiwepii, Mo 
(Y>MiiiMa> Fantfnkb anu Ua.nuif mi 
\i luMuiinj IkHiUN—(Ynivtiilcntly gnjipod 
to HiinultuiiLHiualy rdciuH iln latch iind ciptu 
the d(Mtr iHitli oriiann ntiil in iippoiininoc, 
Hiniplf Hint (hirubk PuUiit 157811H. P 11 
(■uHkMiK, 12(^7 (trnham Bldg, Jacksonville. 
Fla 

Rlky tLTuR. For auloliiuhile heuelllghls 
adapt* d til diri‘* I (In rajN uf light au that 
prinlniilly all wilt ilhiminato tin* ruiulwuy 
Without jinaliirlii|, ohji*cll(iiiabk Pat¬ 

ent 1578079 J H Diivih, c/o L L Thol 
hIi* nil* r, t'iiiii|i Si ThdluH, Texas 

\NTIHKIIl I IIVIN tuu MutuH \ LIllC I LH — 
\ttuchi*d t<i tla (ikIh of ii ImiII |WiHltioiied 
tliroiigli tin felly trniiHvrrNl> with the tfLud 
*if n lire. Piitint 15774"d C (, Dnscher 
and C L DrrnHiii c/o Orriwai Sal* s A 
Si rvici, \ illn (irnvi, III 

Kire.'THie VIIY lIvArfii Nri-tuivei B 
\|i|ilied lu iiitcniiil |H>rtnaiu of th* rim, 
Hu Hint h< at may l>e ceMnlucNeel thniughoiit 
tin drciiinfi n iillal purHuna *if the band 
t.ri|i Pat* III 1577987 Y\ D Hohwenk, 
Tl*ix 1*1.1, 15 riidiil* Mull 

TRAe.^'ieiH --11 living a nov* I arrangement 
eif on un li nxl* initl draw har h\ mennu of 
wlikli dtln r enllivuling or phfwing linido' 
tin Ills lino M ilniwii Patent 1578479 If 
V StiHurt aiiel F L Holt, .369 L lAMinter- 
il lie St Tnllalioina 3'* nn 

PiKVKv-— Fur iiHi (III aiituiiiuhili H ur other 
vdiid*K ciiginrs ainl fniiclinnrv ufihsuig 
hriiki* nIiui h HHti nd of tin. onlinarv broke* 
liiind Paliiit 1579106 B FniNi r Dobte 
Ft rrv N 5 

Htvhiim petsT vuR \i roMiiiiiiVN 33iat 
will 1 m m«*r* ronvriiuiit to li iiidh than tlm 
liuKts ordinarllr iiHcd, find will piviij(h> hetter 
liH king III* anN <1 R Ihrr Santo Mnr 
giiritn, ( allf 

'riLvrue Sli NAf-—B hidi affonls n sfrik 
ing indn ulioii of e hiiii^i n iii the ruti or 
(lirirtion of motion wlihh On dnv* r inrtiids 
to make Pal* nt 157S410 C Flikr W17 
lNaii{iliun Vvt , St loHipli Mo 
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DuHifN Von V CeivT Patent 69.571 T 
Davn* e/o Fniiiklin Siiiioii A Cu, 38th Sl 
& r.lh \iL Nfiv lork \ 1 

DrsiiiN FORA COVT Piilthl (d)572 T 
Diivih e 5> Franklin hiinoii A (7i, ,{Hth St 
& 5rh \vo, N*w York, A Y 

PrsieiN F(iH \ DRFjeH Piiiuit (10.573 T 
Diimn e/ii FniMklin Simon A (o, 38Ui 8l 
& 5(h Km Nrn York A \ 

DtHie N |•(|R A DRk.SH —J'lili'iil U9574 3* 

Diivih e/o Fniiikliu Simon A (7>, .3Slh St 
& 5th Kvl Aiw Y'ork, N \ 

DenIi.n MIR \ Tf\tIif Fvhbic.—P otent 
<19609 J( Sclav e/o Ylax KiMiriiiiiii A (^u., 
45 luHinardSt, Aew York A Y 

Dt.Hie N Ft»R 3’i\riiE Fvnaic -Patent 
69610 It Sclav */u YIiix Kniifmon A (kj. 
45 latmiird Ht, A.w York, N T 

Dvsieiv FliB AN ArTUMUHIir FI.UWEB 
\AHF PaltntIMMiKI D B'dirr c/o Yloa 
well Mfg f'o, tW (Iniinl Rt, Vew York, 
A Y 

DvKie N MiK A I'BiNTFn FviiRK. — Patent 
69671 It Sclnv, r'o NiiHiaii H Rich A 
Brew., 146 5tli \\i Ni w York A T 
Dkh|( n vor k Drfkk — Patent 60687 T 
Dnvin, e/o Fninkliii Simon & Cu , 3Hth St 
& 5th Ave, A.w York, N V 

DtHIi N KUH V TvNTIIK FaUUI' OB THE 
IjIKE — Put* nt 69606 C S Fowler, B est- 
rrlv II T 

Desk N utR BR.vpplvej PAVFR,—Patent 
<H)727 U Birthdiner r/*> Cohn Hale Max 
to 93 Franklin Ht N* w Y’ork \ Y 
Dkhk n m»r a Stow - PuIhuI iW 7 A \ B 
F Mien c/o Allen Mfg Co, Nashville, 
Teinii 

DVjelf.V FOR A RiNei eiR SiMlIAH ARTICLE 
-Pill* III 69800 B Ydi, .St Nicholas 

\ve NiwYork N Y 
Drj*it N ran an I-ij-ltrjc Lioht Fivtibe 
P iiliiit tW707 E j Dirtxnniiin, 834 So 
1 igiK nm St, Ihvh Angdin, ('ul 

DthUJN FOB A Lieji ni Di«I‘>n**>r. Patent 
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I IChl Ht Niw York, N Y 
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Hr havr only to comporr ihr railing limr of the prrMrni-daj/ tranr^ 
Atlantic liner xcith that of the good thip "iVina" to fntlg apprr- 
not* hoH' clorrly STh LU kar brought the world logethtr 

Elrairnl^ of Strain and Gaa ro%rrr Englnrvring hy Puller $290 

1 Ilf |iriiii ipirs underlying iIil coiinlruLliun and tiperutlun of slcam 
and gu6 puwir equipment (iivirrt ■uaiii riiginea, aleam torbinci, 
luUriial iumlMuiinn rnginra ami gan priHluiirK 
llandbfMik of Englncrrlng (nlrani and rirrtrleal) by Tullcy . • 7^ 

riiree volume rdillun ( ovrr<i prariically every cnnllngcncy that 
llie steam or rlmriral i ngirnTr will meet and In addifinn niDK of 
the practhol tpn-Aliunn that rnginorni are aakcil when ap|dying 
for a liceiwe. 


Steam-Engine Prlnriplea and Practice 
by ( rnfl 

Information that opt rating rnglnrcrv 
and plant HU|ieriiiii ndenH rei|uire con 
rertiiiig aleam rn^intH Aanisla in the 
selcLiiun (iprrdiioii dire ami repair 
and how to improve their economy 
Sleam-Turblnr Principlea and Practice 
by Croft 

Gives the opt rating enginetr plant 
hupt nnlrndrnl nr manager hui h liifnr 
mulinii a** IN nerruHry to insure huc 
reaafiil mid it uiioinM nl oppralioii of 
afram iiirhlneH and to make a wIm 
rlaiice In the pun base of a turbine 
Steam Power Plant Engtncrring 
by ( ebhanll 

An rxhaustivn In aline covering every 
phase and siiiled alike for text book 
nr rrfereme work A valuable bilv 
liogriyiliy of current lilrraturo fur 
each tliaplrr 

Practical Slcam Engineering by Mn>er 
A home study cournr for men em 

f loyed In nigine and lanler nmiiw 
airly elenu niary in •ubjcrl matter, 
but ■uf&cicnl theory to explain oom 
nuin eauaes and effeets In altam engi 
nccrlng. 

Steam Power bv Hirslifield Ulbrlght 

Written for use by firemen oileni and 
operating engiiieera who dealn* In he< 
eome familiar with the principles ptv 
erning the apparatus they use The 
entire text baa been recently reviewed 

l4>CDmoUve PerformaBce by Com 

Details the methuds us^ and the re- 
aulla of tnfta on loconviliveA made in 
the engineering laboratory at Purdun 
llnlvenity The author ia eminently 
fitted to prepare such a treatise 
AU pricM poal^add 

Englnea of Hlgli Ootpal 
By H M Mkmtdm 

A conaiflpration of the thermody ^ 
namte aH|ie«l of highs|ieetl gas enginci * ^ 
as to possibilities and limitallons, a 
rontroversial subject whirli needs just 
such frank Ireaimenl os this is. Pub- 
lluhnl by Micilnnild A Lniu. 12^ "" 

postpaid 


JAMES WATT 
17J6-1819 

Minv of tbe ihlnp wc havr 
bcud itU uc pure actioa 
tiir uimplc wc ■li tcnci&bcr 
the HQty li how he cmict-lved 
the piiwt.r if atLata liuoi watch 
Ilia Ilia mollKr • kciiL boil pun. 
hction At ui fjrlv aRL iatnrf 
father InM bii furiune chroiiah 
uiuucu-scful opcculaikin and the 
ViiungiiLr UAH ihriitt.n <«! hu 

own rrmuriri H« hit wiiy 
to Luliduo al ibr lu of nine 
fitn to learn the Duiineu of 
rhilouipbical tnitrumriil mikrr 
rcmaininR Lbcn. tuclve Obintha 
thm uwina to ill lualih rc 
luincil lo the place of hU birth 

(jiLcnmlL SojiUiiU He atumpt 
id til citablish biiuaU m all 
priifcfliKm in lilDi||inv but ■■ he 
had nut hnished nia trade w» 
not albiwrd to BicaUh of Kia 
friindkbip uirh ftrifcmra of 
f laata>w Univeraiiv in 1717 he 
u,ia nuik in.iihi maiiial iiiiiru 
RUYit maker to Uil Univiiaitj 
He ih«n hrcHDir Intertaied in 
Thomas Ni^coimn m ait urn en 
tfine wliuh w^n ai ihal tlim 
ihr iiKoi advafKtd type and waa 
lurd Miklr fuf putnplni water 
Tbi liuiuiy uf huw be worked 
ihi uinKct la tuo kins to 
relate hire hut i-nuigh to aav 
he KOired hu brat patent m 
I7A9 rhia paitaii inlroduct'd 
the follnuina Iraiurrb itmdctUHrr 
air puBiii luhricaied piaiiai pmk 
SIS ihM.iJ cyliniki cncaard 
crllndcr In mm cundiictuii au 
icrial and (hr aican lacket 
DwiHm io faianiial diAiuliiei he 
ana weed ta tcmpuranlv aban 
ikm thia work and took up aur 
viyms bicftfnina ipilre awrll 
known In the civil cnxincaiinii 
held 

In 1771 the Srm of IliNilton 
aod Waft waa fiiriiicJ m Bfr 
minKbam Tht* i mliiiiaiMm waa 
a viry ha^v and aucecaiful (me 

Wlilk Watt la not the dla’ 
cuvenrt of arcara power he fa 
the invinior of nan? of the 
principal fcatuica of ibe ateam 
(nidne of tod*T and tia prrKVii 
hiipi advaiKcncoi owca wuch to 
bin 


Ccmml Physlca 

By n L WmBM 

Prof Phyalcn, Sluford 

H r rmnMil 

Assa Prof rhyelca CDlumUa 
E. B Drww 

Asso, Prof rhyaln Stanford 
While advanced and compn lirnsivr m 
scope, unusual details of practical appli 
cationa with diagrams, arc noinl Pub- 
lishod by Tlic Century Co $.190 post 
paid 

Nrw Inlcrnatlonnl Yc^r Book 

H T Maids. UMsr 

Covering llin year 192fi, Important 
ronalderationa auili as the furlhir pnlili 
■ al rmdjustmriii of turopr Acmnaii 
tics, Evolutifin Soiliiingy rtc arc sue 
cinclly giviii rrnH^r(fr>rtnr«m aid ma 
trnally An mvaluablt* rffrniire Pub- 
liahed by Dodd, Mead & (o $690 
postpaid. 


Qnolnllons, Proverfaa and 
llouachoM Words 

ByW O Mmmkmm 

Conuining nearly 45,000 references 
from authors ancient and modern, this 
indispensable reference should liw In 
every library Published by C P Pul 
nams Sona. $6 JO iioatpald 

EvoloUoii 

Bv J tm kmrr 

Prof ZooluKy Ualv of Glasgow 
Frankly slated in he a personal oketch 
of the dovcinpment of elemcnlary hml 
ogy the author inieresiingly develops 
the fundamentals Further study la in 
dlcBled where applicable. Published by 
Macmillan 0> $1.65 postpaid 

Tcrapcramml and Boer 

Bv 5 D Bmrtmmm, M B. OoStiMJk 
An Investigational study of raiial psy 
chulogy from a soriulogiral slandpolnl, 
with many intemiling illustrations of 
romparisons Publish^ by Richard G 
Badger $3 15 postpaid 

Tkfl Tide 

By H 4 Mmrmvr 

U 8 CosMi snd (isodetlc Rarvsy 
A compendium of ilie informalion on 
this subject writtnn for the layman In an 
inleresung and authnniativc style Pub¬ 
lished by U Appleton & Co ^65 
postpaid 
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Your Car- 
Born of Fire 

Lakes of steel, fifteen times hotter 
than boiling water, are Haming with 
sun-like brilliance in Timken elcdlric 
furnaces You dare to look only through 
deep blue goggles. You see in process 
the world’s largest output of elcdtric 
steel You sec the making of the metal 
that makes Timkcn-equipped cats 
and trucks more economical, more 
capable, more enduring. 

Only the famous Timken “daylight 
steel mill” produces Timken Bearing 
steel It assures you of hiicst material, 
right where the motion comes, in 
transmissions, dilfcrcniials, pinions, 
worm drives, rear w heels, front u heels, 
steering pivots, and fans. 

Timken steel, together with Timken 
Tapered design and Timken positively 
aligned rolls, provides highest working 
capacity without excess bulk. No 
complication or compromise is required 
to care for “thrust”—sidewise forces 
Therefore Timken-equipped cars are 
also better in design; more simple, and 
more accessible. 

All the Timken advantages can he 
yours,for they are built into 90 of all 
makes of motor sehiclcs in America 

THF riMKLN ROIXtR »tARIN(. (<) 

C A N I O N , OHIO 

TIMKEN 


EOLLBE BBAE1NG8 
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Electnc unloading takint ore from ihip 


Nobo dy lifts anything —nobody sweats 


said Sir Ernest Benn, an eminent 
British publicist, after a tour of 
America’s industrial plants. He 
was deeply impressed with our 
vast investment in labor~savtng 
machines. 
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camea hot ated 
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Electric charging machine loada open hearth 
■teel furnace 


dcctro magnet 
handle! pig Inn 


There ate m America indua 
triei io vast that each would 
need the man power of half 
the nation if there were nn 
machine! such as these with 
their General Electric motors 
In every step of manufacture 
mining and forestry through 
mill and factory, motors do 
the manual tasks with great 
saving of men and money 


For each of the five uses shown 
above, industry has hundreds of 
others in which electric motors 
are helping to increase produc* 
tion by doing the heavy work 
Such ingenious machines to 


save men’s labor are constantly 
increasing in use. And, wherever 
electricity is broadly applied, 
the worker’s day is shortened, 
he IS well paid, and he accom¬ 
plishes much. 


GENERAL ELECTRIC 
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GUESSWORK--OR SCIENCE? Is Om Ob. NEXHAfistmmL^ 
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don't overlook the part 
you cannot see 

With the tckphoae •fusm m with an iceberg, 
fcr the Beater put M wueen. The tnatrumeiit 
on your wwl or calJa into acooii rate equip> 
BMnt; dl of which had to be produced tot standard 
of accuiecjr ludy found in indnaby 
Whether tCH the making of your BeB telephony 
or the wues and caUea eounectuig it to the central 
office^ or dw mane there of daimtaibfig fnmea^ 
rehy racka and thee narecl of imrfciqr, tne awitdi- 
boatil—here a a mark which cafla for the akiB 
gained dveeg^ anpwi enoe 
From the buying and tening of the raw oiat^ 
nah, through every step of niamifactnfe and 
inspection to the finished appuetua, furdicr, to ita 
de^ery on regular or e m erge n cy order—and even 
to switchboard mstaUatioa—aB thia n Western 
Electne'a responubihty 

A ndthrou^tha responsibility has come dunng 
forty four years an ever increasing opportunity of 
service to the American public. 
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StUlhewmldritheUeve 

it was Shed Steel 


can UH u ««ll W 

■dmlrr S^llad 
pvrfniM lad Inkf 
donncnurthatn^ 
during bmuir of 
Shc«t Sttcl fuml' 
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It happened in a Pullman 

Two men were talking about the 
safety of all-steel cars 

“And notice the beauty of this ui' 
tenor," continued one of them 

“Oh, this intenor isn't Sheet Steel,” 
returned the other “It’s just the 
extenor and frame that's steel.” 

Even the conductor and the brakeman 
couldn'tconvince this man thatSheet 
Steel was under the beauty of the wall 
coverings, berths and furnishings 


Yet Sheet Steel is used for products 
that reqmre far finer workmanship 
than IS demanded by Pullman Car 
intenors You will find Sheet Steel 
beautifully shaped—welded into the 
most graceful furniture for home and 
office Its great strength allows the 
des^er to work unhampered Fm' 
ishes can be baked on to endure 
through a lifetime of use These fin' 
ishes resist spilled perfumes, ink, 
aads — even a lighted cigarette 
can bum itself out without a trace. 


There are many products that can use Sheet 
Steel to advantage—to add enduring beauty, to 
reduce tveight, to increase economy m first cost 
or in use. Manufacturers and designers should 
study the possibilities of Sheet Steel for use in 
fabricating their products An interesting boo\' 
let,Tta Service of Sheet Steel to the Pubuc, 
contains many suggestions. A copy mailed 
on request by the Sheet Steel Trade Exten' 

SION CoMMnTE£,OLIV£R BlDO., PITTSBURGH, Pa 


TEC 


Thi5 (rdJc'marltstffricilcdon idl' 
iMinixed Sheet Sud u defintu 
insurance(othe buyer (hotewr^ 
sheet so branded u of pnme 
qwUity — full weight far the 
gauge stamped on the sheet ~ 
never less than A0 gauge—arui 
that the gahunicmg ii of full 
dnd quality established 
hy the Sheet Steel Trade Extm' 
Sinn Committee sfiet-i/icdtum. 
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America has its aristocracy of intelligence and culture, of achievement and wealth, 
of taste and talent. Every community has its leaders of thought and action. And 
historic Washin^n—drawing its leaders from every section of the Union— la 
representative of the aristocracy of them all. 

There in the world’s greatest capital it is natural to find Packard cats honored 
by marked preferment—now as for a generation past. That five of the distin¬ 
guished jurists of the United States Supreme Court own Packard cars is but an in¬ 
dication of this preference among those whose taste and Judgment is unquestioned. 

The list of cabinet members, senators, ambassadors and congressional leaders 
who consistently favor Packard with their patronage reads hke the roster of an 
American peerage. Packard could ate no stronger credentials. 

PACKARD 

ASK THE MA N WHO OW^NS ONE 
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CORRFCT 

S OME inirmting mdelipht^ Hcrr de 
veloped by our retrnl quebtion bi 
to ihe highest number that ran be ex 
pressed by three digits Many an**wrrs 
to this problem have bren received 
quite a number of them from well 
known malhematiLian** L\(n the«ie arc 
not in entire agreement The (.on«rn*>u*i 
however, is that the corrett answer is 

the equivalent of 9 raised to the 
^7 42048^ power a number which 
would require over 27 veers to write 

VLiocirv 

H ere u another problem of a differ 
ent kind There is no calth** in 
It When the Chicago ( mcinnati Pitts 
burgh T imilcd (.rashrd into the station 
ary Pittsburgh Washington Express, in 
Pennsylvania on June 17, killing Mime 
fifteen passengers, the two heavy loio 
motives of the moving tram, backed by 
nine Pullmans, telescoped thrte steel 
sleeping cars their full length These 
looked as if they had lieen ripped open 
bv T N T or by a giant can opener 
Ilow does the energy delivtred by 
this heavy train moving at 50 milr^ per 
hour compare with that of the shell of 
a sixteen inch U S Naval gun, striking 
at a velocity of 2800 feet per seiond, 
assuming the tram to weigh 1 200 tons 
and the projectile 2,100 pounds^ 

Before calculating, record your off 
hand guess or estimate—it will prob 
ably surprise you afterwards 

SOVIFIS 

^V[7HAT a bixarre picture of condi 
” tions in the world of science in 
Soviet Russia one gets after noting sun 
dry evidences that reach this country 
from the confines of that hazy pseudo 
cmlization The Sovitl government, 
having suppressed all public display of 
rrligton, u allempting to exult sciemo 
in Its plate True, a little serious scien 
tific work IS now being done in Russia 
In the nieantiine Bcienc« lives in rag^ It 
was indeed a little embarrassing ” w rites 
a noted British scientist, after a visit to 
Leningrad, **to meet men of refinement 
and learning whose trousers were eked 
out with large and unrelated fragment! ** 
The Soviets will find that elevating 
acience la easier than extirpating relig 
loD Science u based on the rational 
facnltieo, while rcbgion is an emotion 
deeply planted m the human heart 
where it look root a million odd years 
ago, probably os magic There is room 
for both religion and science It is 
theology, not religion, which quarrels 
with science History shows t^t the 
ology always loaeo, always retieau 
oomewhat, ‘*digi u” again and abaorba 
more ptmiAmenf, It never learns. 


In This Issue 

How Do They Know? 

\t the very same hour of an earthquake MienlisN the world 
over know when it happened, how far off and where Fhc 
interesting part of U is, they are prat tic ally always right 
Ilow do they do it^ On page 90, one of them explains how 
simple it IB 

Controveray 

Lo| 4 of people find il difficult to cuininit ihcmMlvfs that ihi 
rcmarkaLly advanced Mayan civiliration tould liave been 
originated by the Aimrican Indians They must have bor 
rowed it from the Old World Dead wron^ bay most 
authorities On pati 81- one of thcM authorities drives a 
bpike in the Old World origin theory 

Snenre and thi Golf Btdl 

A notid scientist has Lien puffing golf balU through bomc 
rtvealinL snentihe tests He finds they could be improved 
a lot—if Mieme were railed in to help For example they 
(.ould Ih made to dnvi farther Will ivirv player soon have 
golf l>allH built to his own speeifications ^ See jiage 106 

Down in Davy Jones* Locker 

How would you like to sit in a comfortable (o/y little room 
at the bottom of a sunlit tropical sea, watching the fishes 

f jide by and studying an ever varying panorama of lorallinr 
ife^ Read Dr MinerV vivid narrative on pap 87 and you 
will believe you have actually Iwen transportea to tlir bottom 
of the sea 

MORE THAN 200 PKTIRLS 

CompUtf table o/ contenti uUl he found on page 1S9 


For Next Month 

The Pole^**How Dtd Byrd Khow He Reoched If?” 

The sun compass, the drift indicator and the bubble sextant 
guided him accurately Very good, but how do thrsc inbirii 
ments function^ Next month they will he explained and 
simply too 

The OUeMt Hou»e in the World 

A noted British anhaer ogist haa diMuvtied ihi wooden re 
mains of a human habitation buried under atnta of earth 
nearly a million years old What this find «igniheb will be 
told in our September issue 

the AU-Metad Dirigible Amhip 
Government and other experts have been haid at work design 
ing an all metal airship Now it u she ut to be built for thi 
Navy Ith completion may herald a wondc rful advance Read 
about It 


Other articles on, Ihc Norfolk Islanders The Level if the 
Great Lakes Hie United Slates lighthuise Service Plants 
rhat Grow in Airtight Contamcni A N w Express Cruiser 
The Gennadeion, ftc Sennar Dam ronscrvation, Radio, 
Astronomy 

MORE THAN 200 PTCFIRFS 



Thera ia one beat way to keep m touch with 
the leaden in die wc^’a progreu b y < 
rirtnady raadmg the Scwntific 


$4.00 hfinta tho SetomHftc Ammriean 
io yom for on$ whole yoar. 


DINOSM R'^ 

O NL^ the tllici day in pacing 
through the n ptib hall of the 
\n eri an Museum of Natural Histoiy 
we saw a hi adless skeh ton f a dinotiaur 
liein^ moved to one of the great gal 
lines It WHS a wend sight to see this 
relir of ancient life bciii^, moved along 
giHpC rly bv a modem i lei trie trie (or 
I he si^hl was so fantastic that we got 
our artist busy On tlie cover of this 
ishue you see the result 

NONSFNSF’ 

T HF United States Chamber of Com 
mere I says that Aineruan manufac 
tunrs arc spending ah ml $15 000 000 
a year on resrarih This wems like 
quite u 1 it of money espccisllv ^inee 
mobi of it Mnks out of sight at least 
for a while But the Chamber also 
estimates tliat in the long run this sanie 
investment saves the manufarturers 
$500 000 000 a year* 

The trouble i« in most cases that it 
IS a little hard to trace the savings bark 
to the investment the routes through 
which they are made being rather in 
direct Thus the old lime manufacturer 
either refused to throw away good 
money on such nonsense* as hiring 
high salaried men to play with a few 
test tubes of chemu alb or if he grudg 
ingly spent a little on resrarih he 
wanted to see the results at oner Now 
adnys however only a few hold out 
ugaiiibl the modem research trend Re 
search pays trimeiidous dividends 

WARNING 

K WF you ever noticed that the noise 
if a moving train is miieh louder 
when heard fioin the side than when 
heard from in front or bjik of the 
irciii^ The iiason is piobdl l\ to he 
fviind in the action of the sound waves 
from the various |>ar(s of (he tram 
whiih Intel fere with one another as 
they flow away at right angles to the 
track less than when they pass down 
the length of the traek Reeently a bus 
load of school children was strurk at a 
rHilriutd er sHing Although the driver 
stopped sIikhI on the track and listened 
he was unable to hear the whistle of 
the appruaelimg trim altheni^h it had 
been soundeel Dr Folev of the I ni 
versitv of Indiana attributes this in 
audit ilily to the interfere nee if the 
dome and the smokestack and it w 
suggested that the whistle sheiulel be 
placed before the smoke sta k end in 
fnnt of a parabolic refle i r to c m 
centratc (ht sound and prr | t it I the 
front The ide i !•» w irll iieful study 
and experiment by railroi 1 offie laN, 
who are as anxious to av< id erobsing 
aecidenU as are the drivers of motor 
vehicles 












This JONES-WlLLAMETTE 
Bearing has run more than 
a year tvithout re-oiling 

Here is an 8-inch tkaft* turning 240 revolutions per minuce» driving a 
1000 1C W. generator In one of the hydro-electric plants of the Portia^ 
Electric Power Co« Not only has the bearing shown given continuous 
trouble-free service since it went into use over a year ago (May 15,19Z5)t 
but excepting for the initial filling at the time of inMallation,with two 
quarts of oil^ no oiling has been required 

The oil-tight, automatic oil circulation principle on which Jones-Willam^ 
ette Bearings are built, is the secret of the remarkable records they are 
making in many lines of industry. They effect remarkable savings In 
oil consumption, they greatly reduce power losses due to friction, they 
eliminate the damage to product and the fire hazard due to leaky bea^gs, 
they cut labor costs, both for oiling and service on bearings, as well as the 
hr greater losses from forced shu^owns due to bearing trouble. 

If you build machinery—if you operate a manufacturing plant—you 
should have full information regarding this latest development in bearings. 
One or two Jones-Willamette Bearings Installed on your own machinery 
will tell you the story. Write forengineeting data and descriptive literature. 

Willamette Iron &. Steel Works, Portland, Oregon 


Moasdaock Bldg, San Fraacuoo 


L. C. Stekh Bldg. 8«ttcU 


Bearings 



















PROF U a HOPKINS THE ONLY AMERICAN WHO HAS DISTOVFRED A CHEMTCAI FLLMENT 


How Ptofn^or Hopking of the Unioersuy of HUnois r^cfoth dUroitrrrtt a ntw chrmtml Hrmrnt nhich ht hat natneU 
Ilhnum (from **minott**) U one of the truest romancea of anrnce Profrs^nr Hopkins fhd not mert^ly niumhlc on 
tUtnum, nor wot the anrrk an unpMed venture iUtnum had long hrrn ptedirtrd MentMrrff^ a Rusatap rhenust, 
had arranged the known chrnural elements in a arqurnce whieh atronpfy auggrstrd the number and nature of tho^e 
which were atiU m\ating Motrfey, a brdtiant roung Britiah aaenti^t u.ho%e fife a fatefuf Turkish bullet extinguished 
at Galhpoli, formulated a rule which showed that element Number 61 hud still to he identified In monazite sands 
which supply the rare earths used in gas mantles, containing elemetits Number 60 and 62, Professor Hopkins dehber 
ately searched In the ultra-tdolet arc spectrum of these rare earths hr found the predicted lines that ulentified the 
previously undiscovered element, and X ray analysis confirmed his brilliant discovery 
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Rebuilding the Roof of Rheims Githedral 

It woA a tonflngrution, rausid b> shell fire, that did much, if not most, of ceiling) from the weather. The sharp pilch of the roof was for oheddiiig 
the damage tn Rhi ini^ Cathedral The outer Umber roof was entirely the snow freely. Here we sec the new and lighter roof. Note the timber 
ronHumed The old inedir\al roof was built of massive rafters, heavily anhes beneath every fourth rafter for carrying the load. This method 
braced together Its purpose was to protei I the stone groining (arched provides a lighter and stiffer roof, allowing smaller timbers to be used. 
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The VlLLlAMso^ Undeisea Tim in The fur SiHMiRisi^ Rmlorahon 


A Trip to the Bottom of the Sea 

Hunting Coral and Studying the Living Beings of tlie Sea Floor In a Submarine Fairyland 

By Ralph W aUlo Mmvr 

Curitur of Marine Life Ameriean Muaeuni of Natural lli^ion 


IHE Ameriran Muarum of Natural Hi^ 
lory HrndH its exploim to many nlrange 
quartrrH of the earth Early in 1921, 
It gave ihe writer the unusual coiuniiH 
Sion of nuiking a trip to the boUoiii 
of the sea to rob Da\y Jones's locker of some of 
Its treasures, no (hut a replita of a living coral reef 
niighl be erected in ils new Hall of Oe^ii Life 
Out of the way places still conceal many natural 
set rets, and expeditions have been undertaken lo 
hrest them from desert and jungle and other mac- 
lensihle regions of our land masses but to pene 
Irate the depths of the ocean and study the living 
beings of the sea floor m a task that presents its 
peculiar problems. 

The Bfaurre Fleet Seta Sell 
However, most diflk?ulties hate their solution So, 
about the middle of June of that year a strange 
fleet sailed out of the harbor of Nassau, in the Ba 
llamas, bound for the remarkable coral reef that 
parallels the eastern shore of the Andros Archi- 
pelago. 

The diversified vessels composing this fleet were 
BtruDf out in a long line fastened to each other, 
stem and stem. First came the Lady Cordeaux^ on 
ocean-going steam lug, belonging to the Bahaman 
government, lowing behind her the JuU$ Ferne, a 
peculiar looking iraft, consisting of a barge with 
a long, low cabin surmounted by a turret, containing 
the Williamson under-sea tubf% an ingenious ap¬ 
paratus for investigating the sea depths Ti^ 
astern of Bus vessel was dragged a pontoon, con¬ 
sisting of two, narrow, box-like floats fastened 
parallel by crosa-beami and spanned by a “sciaaors** 
derrick eeptipped with a ten ton chain-hoist. Next 
came the Sfondan/, a forty-foot gasoline yacht, he¬ 


mp lowed lo Have motor furl, while liehmd lur wi rr 
strung out two smaller but powerful motor boats, 
OIK. of them a tonvrrtid lifelioat, and two dinghies 

Tlic HUH was just setting as this remarkalib pro 
cTAsion rounded the western end of New ProMdence 
JnlHiid and steamed out upon the Tongue of the 
OiTan This arm of the sea, which extends be 
tween New Providence and the Andros Archipelago, 
H a ihdiisarid falhoiiiH deep, and is often lasht^d to 
fury b> sudden Rtorms Under »*uth c irrunislaiireH 
the coral barriered roast lo the weatwurrl ih a deadly 
peril, and would have endangered our string of un 
wieldy craft, hut fortunately on this night the full 
moon rose o\er a calm H«a and floodid it with hiKi r 

Our sixty mile voyage was niiide in safely and 
at dawn we were lying outside the entraner to Man 
grove Cay. Close at hand the long line of snowy 
while breakers marked the location of the reef, 
while beyond, across the stnp of quiet lagoon, 
stretched the low coast of Andros, plumed with 
coconut palms and rising above the da//lmg while 
line of sandy beach 

At the lagoon entrance the Lady Cnnhaux dropped 
the tow line and headed bark toward Nassau In 
the calmer waters of the lagoon it lierame the task 
of the good yacht Standard to lake up the tow, 
aided by the smaller but energetic Sautdus We 
were just in lime., for now the trades liegaii to blow 
in ever increasing strength as the siin rose higher 
We could feel the force of the inr-oimng wives as 
we sailed past the breaks in the reef, in navigating 
the channel of the lagoon 

At Mangrove Giy, beneath a spreading almond 
tree, we met the Commissioner of Andros, Mr E 
W. Forsyth, an Englishman of Bahaman birth, who 
rules over two thousand blacks in the name of the 
King of England. This gentleman courteously put 


liimself at onr disposal uh guide to the tortuous 
chunneU and rtH'fi* of Andros 'Ihrough his aid 
and advKi wc look up our htadquailerA in the Irr 
of u beautiful, \erdure crowned islet known as Little 
tioldiiig Cov, Aitiiuied on the vi ry lim of the reefs, 
about fiv< imlei. lo the northwest of Mangrove Cay 

The shi llercd side of this inland boasted a 
c 111 Hliupt'd Mi\f with Aandv l>ea(li, furninliing 
an admirable amhoragf for our fleet Here wc 
I'ntublinhi d our work Unl^ The Museum men slept 
mi the yaibl and ale on tin dot k of the baige, on 
uliitb wan IcH-uteil our kitchen and the living quar- 
lirs of our native tnw «il fourteen hunk) helpers. 

lit Waving Submarine Foreata 

The Museum pxpcdilion.in force conaisleii of the 
writer ond three artists brloiigiiig to his staff, namely 
i hriH Olitfn, artist and modeler, Herman Mueller, 
a skillful modeler in glass and exfiert preparator 
of corals, and Dr Ceorge H Cbilds a sdenlifii 
urlisL Last, but by no means bast, we were accom¬ 
panied by the well-known and ingi nious expert on 
under sea photography, Mr Y mest Williamson, 
whose father is the inventor of the undersea tube, 
(he famous '"hole m-the sea ” This essential part 
of onr equipment has linni adapted bv the son to 
motion picture photography, and, by the courtesy 
of the Submarine Film Corporation, of which Mr 
Williamson is general manager, the entire outfit was 
put at our disposal under his personal dimiion, 
for the purpose of investigating the wonderful 
Andros reefs 

The outer side of Little Golding Cay is con¬ 
stant ly assailed bv breakers dashed against it b> the 
steadily blowing trade winds, so that the exposed 
coral limestone is eroded into fantastic pinnacles. 
Immedutelv seaward of the islet and to the north 
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and "oulh sire u It the nrfn At Inw Hater the branch 
ing tips of lh( liMiip) trees are vihilile just 

breaking the rt^Kss sill fat e B) srulling pinlously 
close m tlirii siiriled finmls in i native sponging 
]>oit it IS p h} iiM ails of a Halt r glass, to 

]fH>k d Hii into till SI I ganhns through the tops 
of iht s| MV loitst 

Till rt(l ^roHs iipH ird from a platform of roral 
dftritus il )ut liftifii to thill) feet l>elow Inr water 
surf III IhiM irrfr,ular sea floor shi Ives gi idually 
man trd fir i ft h hundred )ards and thin abruptly 
dio| s IS a Hubnmniu pirt ipict to tht bolloni of 
tht longue of the On in sit thousand fctl dcip 
It was our purpose to studv the oulei «ide of the 
I oral bairii r from this subuiei^ed pi itlorm, us well 
as to obtain heif thi s|M(iiriens niidid for our 
iniisi iiiii reprodurlion f tht rtef 

Silling on the Floor of the Sen 

On the next loinpantivelv lalin dav hc towed 
the /u/ff Itnn i utside tht rrtfs and mound it 
ilosi to ill* fioMi of n luxuriant portion of the bar 
nei hv me ins of an anihor with ihiiii cable thrown 
to windwaid lhis kipt it from drifting agiinst 
the reef 1 wo t ther uiuhots with hi aw rojie lables 
weie e irned out iis|hi|i\i|} to thi north and south 
Bides of the Imrgi to kcip it from swinging from 
Bidi to suit Ni xl iht suhmnrim chumlier with Us 
tube was lowered bv means oi a ihairi hoist through 
a well within tin lab n, just undi r the toHi r niread) 
referred to 

The ilumilnr is sphiiic il in shi|x and about fivr 
feet in diamclir with a plati ^1 iss hiikIow an iiuh 
and a half thuk At llu lop of Ihi ihamher is t 
(inular o|Hriiiig to thi rim of Hhiih is Imitid ihi 
flangid bottom of the at i ordum liki tuU throivh 
whii h iiitiHiiii js guinid to the ihindiei 1his 
tubt IS liuilt 111 net turns niidr up of a sufii>.<«ion of 
flat iron rings loimtilid tOpillui bv a double 1 ivei 
of follnpsille hmgt liki links ol Inis., Oulsidi 
ihn Jinks are altirnilc laveis of iiiIImi md lanvus 
to eomplelety e\i bidi thr wuli i 

^^heii till ihumlMi HIS loHfied to thi ie(|uiie<l 
depth and all was m itudiness ui ilimlMd down 
inside the lube using the inner ed^cs of ihf rings 
os a luddi r, until hi enleied tht ihainfNr Thin 
IHO or ihrie mm tould sit roiiiforlal Iv f,i/ing out 
through the polish* d plate gl iss of the hiiuIoh at 
the wiuidi rs of ihi deep, just as if siiim^ on tin floor 
of the M \ 

It wis probahl) ihi first time that si lentifie 
Workers had ev*i looked at the outside of a barrier 
reef from ihi mh bottom and it was a sight iievei 
to be forgotten ^e seemed to lie lo6king into an 
enchanted fousi of trus that had been turned to 



A SUBMARINE ARTIST AT WORK 

In the iMtlbou^end o/ thr undtmrtt tube thtn u plenty of 
toom for an arttit to ttoth at for \tftinp up a motion picture 
or other eamtta ftr mb a pho/oKf'Ophy 


stone Ihiy roue aliove our heida to a height of 
liftim or twenty fetl ihiir gnarled and twisted 
trunks f^iving ptai* In densely inti rla< mg branches. 
ti rminating in broad '<pn idiiig froiidu that pieritd 
iht Hileisuifaer 1 hroiigh tlu iiiislv, tortuous 
ii'.tis lalwiin their Hunks could Ik. m(ii other niaa 
si\f growths giudiiilK nulling into i peaily blue 
hi7e •«hol with Ik mis of ^olden li^ht itiadt bv the 
'^im fi hi ring bitwetn thi hi am his above 

Till sea flooi It ih« td^^e of this mirblt forest 
H Is a < oinplif ited tangle of prostiule tilinks, over 
^rown iiul sitiround* d b> th< braiirhing, spikrd 
ml lei s of thousands of stiphoin (oraU. while here 
md thill pi I I fill iliiinpH of thi more delicate 
(mi Iv dividid fm loids gave a touih of fTap,ili 
h* iiitv to the Min* \l intervals ihi fori si f.rowths 
pive wav to opm cltaiiiigs, lu wiiiih fantastic 
inu'.hioom shi|Hd othioiab with stems as laige 
hilihiiip posts, dottid the sea fl lor singly and in 
(lumps of two or tline ihiir iiiunil or com* il caps 
iiioiiUd with pieeii and blown Retwtea tliem Uh 
<H( an bottom appeared lillend with piles of golden 
iiiigpils as if a piiale ship had Nen wrecked heie 
In naluv these p^ulden nuggets wire nodular 
I lumps of >illow Ponies loril lighted nilo gold 
hv the dalle mg sunlight whnh janitraltd thi (on 
St mil) moving wav*s and uiilielievahly transparent 
walirs to illuminate the bottom with surprising 


effett. Here congregatioitt of magenta and yellow 
fDB fans bowed and wonihiped in unison, as tbe 
life giving currents from the open sea passed through 
their thronged multitudes, and sea plumes and sea 
bushes, brown, purple, and yellow, waved grace¬ 
fully their finely divided and feathered bramhlets. 

And everywhere swarmed the fishes! Brilliantly 
blue ( hromiSt scintillating like sapphires in the sun¬ 
light, sifuKils of angelfishes, changing from blue 
to gold, as they jiassed in possession from shadowed 
to lighted areas, butterfly fishes fluttering in blade, 
white and vellow douds, jacks barred and banded, 
and blueheads brilliantly blue anteriorly, but bright 
green as to the rest of their bodies, looking ab¬ 
surdly as if they had been cut in half and matihcd 
again wrongly 

A Two-ton Piece of Coral 
Now and then a grotesque trumpet fish, eight feet 
in length, would sail majcslieally past, or a heavy 
bodied wide mouthed jew fish would glower at us 
from between the coral trunks Otiasiunally, graie 
ful shadowy forms of sinisUr appearance would 
appear at a distance, off at one hide or the other, 
just to notify us that shaiks were present, and then 
our attention would be attracted to the imm*Hiate 
foreground as a huge green or blue parrot fish would 
nipditatively browse among the mvl fans 

Suddenly the water surface was penetrated bv a 
strange monster coal*d with silvcrv bubbles, whuh, 
loiitinually rehasid, flitted to tlie surface in gliMin- 
ing clouds A grotesque cieature with huge goggle 
eves gilded down to the bottom and advanced toward 
u*. with half floating strides, us th*»ugh equipped 
with s(V(n league bivols It was Williamson, diving 
helmet and ull, who had suddenly plunged into our 
fantastic world, like the genius of the place ^ 
Through lh< numd windows of his helmet we could 
his ehfirful face grinning ot our surprise 
^ith leveled c lowhar, like a lance in rest he at 
ticked a coral cluster, which fell at his touch An 
lion basket, with rope at lac bed, now app* ared 
through the opaque, niiirorlike surface film This 
was soon hei|MfJ with choice specimens and hauled 
up to one of the motor heists, the bottom of which 
was vmilile sIhivc us larger specimens wer* tied 
to the rope, and jeikcd loose from the bottom We 
now siened to Williamson to come ne4ir our window 
Ry putting his helmet clone to the glass, he could 
hear our voices We pointed out a huge mass of 
|»almate coral about twelve feet in length which 
HI desired for the group To s**< ure this seemed a 
problem which was finally solved as follows 
The pontoon with the chain hoiHt was anchored 
immediately above the coral tree, and a chain was 



rwc« .pfca m s—— Mb— wt lii 


THE spoil S OF rilF St BSFA tXPiORFR 

A ^tnngly rinstrurtrd dtrnck upfortrd b) tuo pontfon^ enablta the csplonrt to raut 
/ ht jircis of coral and othet sptumtna to thr lur/are for future ttudy and ute 


THE BEAUTY OF A CORAL BED CAPTURED 
A $nudl model of a natural aw rrprodttehon of a cond bod and lU atUndant aoa croaturea 
h wtU Mon adorn a icction of tho Amtneun Afiueum o^Natural Hutory 
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IN AN underwater PARADISE DLSCENDINL TO TIIF OCEAN DUMMS 

Hern a driver Jj /aAf^ninf a cable to a cond group to that it can be broken from iti rettuig The opening of the Wiliiam^on untlrr aea tube through tthith tht explorers passed when 
place end raided to the surface ^ mraiti oj a laige floating derrick gnmg doan to the ihumhtr fttmi which undtr water actuxties u-ere studied 


lowered lo Williamson, who faslened it about the 
trunk beneath the Iar(;«*r liranches A Hignal to the 
man on the pontoon, and the (ham wuh pulhd taut 
A few minutes' wait and (he next infoniing wave 
lifted the pontoon and wremhed the coral loose, 
as if with a giant hand It was then hauled to the 
surface with the hoist and plai^ on timbers ar 
ranged atross the pontoon I^ter it was founc^ to 
weigh approximately two loiist way, during 

llie next two weeks, specimen after spetimm was 
secured and towi^l to our sandy l>eaeh on Litth 
Golding Cay Here they were bleached by Mueller, 
assisted by natives Soon the shore was decked out 
ill fantastic array with hundreds of snoivy coral 
treasures, wliile lielween our tents were strung long 
lines of van colored sea fans and plumes drying in 
the breeze 

There were many daja when wc could not work 
outside the reef because of llie strong trade windsf 
which drove huge rollers agaitiHt it At smh limes 
we lowered the lube m a quit I (hannel of thi lagoon 
to investigate some beautiful isolated clump of coral 
or sent our half stripped native divers lo die bottom 
for rhoico speiiineiis Our artists, Olsen and Childs, 
placed these iti a large aquonum whnh we erected 
on the beach, and sketihed iheir living (olors 

On one ociasum, howevtr, we grew impatient, 
and although the sea was u little rough for comfort, 
dared the lube outside the ruf As we sal in the 
iliamber, despirately photographing and sketching, 
and operating the moving picture camera, our spher 
if a] room iKiblied and touted with the pitching of 


the barge overhead We had niudi ado to kci p up 
Tight as the (humber banged and liallered the (oral 
heads, and liroke the iniishrtioin orbs from thiir 
stems Finally we were foned f<i almndoti our work 
h-st some projecting stony ]>rnn<h should rrash 
llirough our glass window 

Meanwhile the sta had <oiitiiuied to riM^ so that 
It was diflk lilt to raise the iim ht»rs of tlie harge and 
at the same time prevent her from l>eing drum on 
llie n*ef To cap (he climax one of the am hors 
caught on a ledge So, iniiili to our chagrin, wt 
had to cut iht cable and luivc a jierfeetlv good 
anchor as a memento for the inermauls We were 
thin (owed two tniles out, in order to turn in plrntv 
(►f mh niom, while lh< iiew of ihe barge worked 
like demons to the submurini rhumher and 

secun It in Its tower Fiiiallv we drove straight in, 
ahead of the wind, negotiated the narrow rhaniH], 
and were snem ipiiellv am lion d Imi k of niir islet 

Solving tile Transporlulion Problem 

One evening wi hud an ndveniure wUh a shark 
A 1 row of men were going ashort in llie nuilor life 
liont for wall r It was about five oMoik and hi 
f ral sliarks hud been seen coming in from the opi ii 
sea One of the liiiiigry nionsti rs uppannllv mis 
took the bottom of the lioot for a hsh, and thi nio\ 
mg prcqieller doubtless convirned him, for he made 
a swift danh for the stern, when, caught bv the jiro 
peller, he was thrown completely out of the water 
und dropjied back, bleeding from a huge gash under 
I fir jaw He turned over two or thrive times in the 


hfufis anil i lusters into the interspaces, the whole 
lieing laddid und buried in sponge clippings When 
icervthiiig wa** finished, we had 11 cases of corals, 
some of hugi size, and an equal number of boxes 
of eipiipinent 

U'4'<1 2,0(M) feet of lunibtr, ten boatloads of 
sponge clippings, anil two bales of burlap All 
was thin loaded on the bargi, pontoon, and boats, 
and we wi n retuly ftir the Lady Cordeaux to tow 
us liaik to Nassau She was due the next day, by 
appointineiit made via a native sponger, and before 
davlmik her lights ap|Hured off the n*ef Our 
uirgo was spc*cdilv towed out lo In r and transferred 
lo her eapai ions deiks bv her powerful derricks, 
rhal night we returned as w( hud come, by full 
moon on a lalm sea, and hy dawn were ealmlv rest- 
mg in the harbor of NdHsait, whence our cargo was 
Mifelv rrunsporlid by liner to New York 

W< had lieen uwav from thi Museum but eight 
week^, und wi had retnrmd with forlv tons of coral 
for the nrw i xhibit, for wlinh we had important 
observations from life on ihi sea bottom, as well 
as l/j<K) photographs, of whiih many were secured 
under the scj llierc wire aNo 2,000 firt of mo¬ 
tion pKlure^, and more tlian 60 water color sketches 
-howing lh< colors of the living corals 

q iJrsctndrd from a mttturv of Fngli^h and Poly- 
w^uui stink the residents of Norfolk Island are 
an interesting race Thar striking physical and 
other characteristics wifl be detailed in oitr Sep- 
tember tssue by Dr If / Shapiro 
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Guesswork—or Science? 


The Method By Which the Scientist Locates Distant Earthquake Sources 

Is Surprisingly Simple in Principle 


I III mote rclnhlr of (hionolor.i'ttt havL 
t oinpiJtrd It iH pi 1 il 1 ihtt iiihm has 
Itnanhfl this i^ol itrd ,^lol c f ouim tor 
uill High iiiru thniiHand Yrt 

sti 11 h I" J pen ipni|>pn d hunl t ii Mij^h 
nor td^i d sliai p eii iir,li i ii fin t in )U th in a si rat h 
on till plant t ft hurft I i ll < lif^ist to pi ep inlu 
Fitly lliPn as m jr kiiuwlidr^i f ihi c'lrth 
inltrioi of om tlur^ wf irt qinti Mrtuiri and 
ift that from the vi i\ ( rsi i iisotidation of tin < iu<*l 
the tarth ijpiuillv fretful at its v i> t Kisleii t 
belroved this him (v in pei istent triinllin^s 

Whiii |a [ h lx line tvitiu«s to thisi tiin iiim\ 
hupiteiiiiipS ilnv iii*<liM IimIv set ihriiiM l\ts to fi i 
reting rut \%hjt ill this mir^hl ii e ui Firluuhrh 
coni triad weie ihev t) istritiin Mhin u reiuiienci. 
was likily ti I iki (I Ilf Natiirilly nj^hl litrt 
Carthqu ike iiHirilu** I ok a footii g 

But s IMJ f without (hf niirhiit is an tiiojuaJi 
Act ordinal) wi find ihit is fm laik as 116 AD 
(this we leaiM liom thi ( hinese tnnilsl i Chinainun 
€hoko I V il inn ind I v li id« i '•niiih w rked out 
of a lump ( f np(H r in iiisiriiiin nl f r n iirdiiig iht 
tremors of the surface of the larth I i thib niediiii 
urn hi )r ont of his uilniirers „n\e the name of 
**fieismos4 f jK* 

Originated in Japan 

1 he ( him SI ann ils dcnirihe this ussemblngc of 
mail nils an folUwn I In maihiiie (onsints of i 
apheriial fop|>pr >esHel the diameter of whnh is 
right fret It is loxend it its | >p md iii foim rc 
lemblis I wine bottle In thi ininr (lurt of this 
instrument a loliiitin is suH(>eiidid lliit it may 
mo\e in ii^lit dimtionii On llie t ulsidt of tiu 
bottle ihrre arc right dnym hi ads r uh f whnh 
holds a hill ill Us mouth I nderneath ihese heads 
an eight frogh fto plufid that they ap[>eir to watrh 
ibe dragons face so that they are pripand to re 
ceiie ihi lull if drnpixd \^hen an eaithquakr 
<H(Uis ind thi botlU is shaken ihi dragon instantly 
drops the hill md the frog whirh rettivts it 
\ihrales vjgornuslv Any oni witihing this instru 
mrnt can easily observe earthquakes 

Remarkable enough in spur of the demand no 
instriimenls hi it thrown into competition with ihiH 
unique luntraptioii of ( hoko until the year 1701 
when IV Haute fen die i frenih ahhe slightly 
modifiid that if ur ( I im i friernl From then on 


Hy I*ram IS 1 Condorf^ i J 

Dire t ir ( l ra t wn I no m ty SciuuoJ gicil Oliftervolory 

quiti a fi w iiiachinis niie iiiaikrird hut of thrae 
it can truthfully be said that they m nowUfT lent 
themselves to i quantititive aasay of the earth’s 
lieiiiblors 

Just a trifle oxer forty years ago a quintet of Fng 
lish geologists hy mnit (irav Peiry Milne Shaw 
ind Knott made their way to Ja^an where earth 
pukes grow o\er night mil then in tollalHirulion 
with the native geophvsi ists asMmhUd tin (iiM of 
till sc leiUiflc sr isinogri| hs 


A Saenbst in a Cassock 

Yon raid m your morning pspar that a 
Mvere bi4 dittanl earthquake shock has 
been recorded by instruments situated at 
some observatory The shocks come from 
some os yet nnlocated soorcc, let us say, 
6,500 mdes away Before the next edi¬ 
tion of that newspaper has been issued 
the exact spot where the *quake occurred 
becomes knowm How? This is what 
the editor requested Father Tondorf to 
explom 

Father Tondorf is a pnest of the So- 
aety of Jesus—the Jesuits He is also 
a seismologist of note, being well-known 
for his researches on earthquakes His 
descnption of the method by which 
’quakes are located shows that this is not 
so compheated a process os many people 
assume 


A M isinugraph as Us ( ret k n line indiraltii is 
nothing more lh*iii a simple writing machine To 
he true to Us coinage it ift iionded to deliver aft ac 
(urait a script of theeirths every movement aft is 
jioHftible 1 very child who has inadf his initial how 
to the ihiei Rh ih iware that for wilting there arc 
three requisites—piper to wiile on a point to write 
witlu and a steady guidin^ hand The. paper and 
writing point ihcue are wilhiii easy reach but the 
steady hand for the seismograph there setmft to 
he the crux of the mallei However thw difficulty 
18 one more or less of fancy 

M my years ago, Sir Isaac Newton, he who slum 
hied on the laws of ^ravitv on noticing an apple 
luiiil ling from i tiee (so the story is told) wrote 


a book, under the title "Principu Atatbematica ” 
In this book amongst other things, he pays a very 
uncomplimentary compliment to matter He brands 
jl ns lazy ’ although in order to say it politely he 
used the 1 dtin word ineis Thereupon he proven 
It Hr adds 'fvrry body perfteveres in its stale 
f test or of uniform motion in a right line, unless 
It IS comixlled In change that slate by forces im 
pressed thereon 

This embcnlinirnt of pissivity in matter will fill 
the I ill H mk a pnml In la/y matter and let the 
I iper prarre beneath it with the prancing earth and 
the seibinujzr-im Js wiitleii 

I tf itiiiiiu It IS lint eve tv be dy is in somewise 
1 unci ir the eailh ind therefore that an unchanging 
stall r le si IS in impossibility But in the pro|H i 
ie«peu'-i>ii (the muss wheie the fiiclioii ift reduced 
ic I iiiinin uni this vitiating cirineni is gieallv eliin 
inilffi It JS just a (jse of geltin,, the best we can 
Vi I I )w tint the reider bus been introduced to 
the seisin I pisl h amanuensis he should know 
imlhing (f Ills piodiifl An exhibit therefore, 
f u sample in n vraph written hy this bulky 
aiiianuerism is in nrdci 

horthos Topography Continnally Changiiig 

I 111 {III 1 \ enough Mother 1 irlli is leady nl a 
luonuiUs 11 iKc to flash her stgnil of difttresft ti 
rveiy i ok ind cernrr if the gt >Im This nIio does 
through X tiaiii of elastu waves which in her 
fiilfulmss she bids hie their way along the shortest 
lines through the eirths crust II will he noted 
h w I levelIv earh of these wavelets is transcribed 
III the accompftiivmg graph of the quake of Feb 
luarv 2 ^ 192 S which had its center in the region 
north of the S\ I awreme and south of the 
Siguenav Rivers and was scnsiblv felt throughout 
( anaifa and the entire eastern section of the L nited 
^tatCM Fftflic ularlv rmphasired are the grouping 
of tlics«c undulation*! eich in turn specific yet none 
icpialing ilsilf 

A skin deep analvsts of this script cannot but 
c mviruc one of the skill of iht sciibe and at the 
sinii time iwakrn a cunoKitv to know what icientifir 
iiifonnali ii iniphl he coded in these aliemations of 
ups ind downs in black and white 

It 18 the unanimouft verdict of geophyticuU that 
all earthquakes excepting those that lake their origin 
111 vole anil I ruptioiiB are limited in their occurrences 



Fio I thr point of origin «oic pa^^ loth th igh a to un / fAe imrth at previouMly known 
If tfk /Aia inf t nattot f din^ tl s tree i stmpiv atgrbra 



THF QUAKE XyAT SHOOK MONTANA JUNE 27 1925 
7Ar luifi are thete of equal intensuy By th$ nirtM U u posnble to loctta tht potnt of 
ongfn uhtch u auays belou the %urface of the earth 
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ANf ILNT nilIMFSI SUSMOSTOPF 
r<<iA httnfind ytan ugo a (hinru tnvi^tigator madt 
unique itidiratur JFAr*« a 'qiuikv otiutr* d tht drug >fi\ 
dmppfd bail% into thi ftog^ mrufAfl 

lo areait of ^tolo^iLul wcaknt^s They uro no lith 
ugrmi that rhe lop<i^ra|jhy of oui pJinrt is roii 
linually (hanging Mountains ate peeking tin. le\(1 
of the HCa bottoms, and sea bottoms are htittdiin^ 
skvward fheso alteinations give nae to slrr^s<s 
nhith are felt thioiir^hout the «ubstame of th( «aith% 
**lru(ture, and sooiiir oi later briii^ about fiu(ture& 
in the abutting /ones of weakness 

Gigantic (oiiipresMon and distortion of the nnk 
material follow in the wake of these breaks and from 
their scat, compressional and distorlional cJaslir 
wA\rsi rush to the ateel s(iib« to voice thi ir wotd of 
proles interpnt the arnvals of ih(s* waves at 
( and B in the rrcoid and you have already read 
mii( h out of the monograph 
In the point of hi rival it will l>e noticed that the 
(oinpresMonal wave has outrun the distorlional hy 
(ight net ondfi short of two niinutes, the minutes be 
ing nolid by succeHsi\r indents on the line of iiurmal 
travel of the *gram As the relative velocities of 
these waves arc 497 and 279milts a minute, the 
(omputation of the distancr from this lag in time 
iH withm the reach of i child of the graded schools 
Ihr ptoblem may be thought of in this fashion 
given the time of arrivals of two trams running lie 


tween New York and BcuHon, with the iraina . ig 
on parallel tracks and at iht above velocities, solve 
for distance between these t' 

As the determination of ili< Of^raphic al post 
lion of an earthquake is the sciMiiologisi h chief con 
cern it must he clear that ilihotigh tin distance 
may be hgund nut from a rfi(H<tihh hc isnutf^iam 
to within a very f(w nnles, ihi^ b\ no meins, ih-» 
patches the problem fhe <hmints au the 

lititudr and longitude of die ctnier of disturbance 
To uHcertam thc^e the coopcraln ri cif nllai olwiva- 
toncs is imperative At least Iw |)i(fiiabl> more, 
stations an dioseri, so located ih il ms diiwii with 
radii equal to thr lompuud disimiis of the quake 
from these severil stations will biin^ the irrs miu 
intersection This jiiterMcliori fixul tin nquind 
coordinaleb aie fixed 


Seismology htill m Ils Irtfaiiry 

In (a«es where the epueiilrd tin I defined l\ 
Mallet as the ptn 

dispUceim III upon thi Hurfaii is nr it at h irnl 
easiir mtihods although oiilv ippiovnn ili fm tin 
dcti nnuiation of the fiMul point <f tin qii iki m 
av iilahli Fhe mi lliod whn h tit pt niK on ol m iv i 
tnini) of (^(ijul intcnsfly di<>fribnln)n dr •>< i\c s m tc In. 
cause lit the possibility of i1h ip| In ction to i irtli 
quukfs of all di,.rtcs of s|iin,_tli On the 1 u^is 
that as die nsult of i shock it i point in i lioino 
gnieous inidmin, wi ought, tin niriMHity to obi mi 
It points on the surfaci of the midmin i ituidi'^t in! 
fioni the (pKditruni, iqual iinrliiiin tl effirls thr r 
ifTiils HIP tihiilaUd ovi r the ciilih Hnrilid irca of 
till ’quuki in Icrius of dis|iid,.« d 1 im ni>jr(t<> fn 
tnres in buildings and fe>o on ind llti« in tuiii is 
tibulated in terms of the inUnsiins of ibisi di*- 
lodgmint'i and frai lures rin ]>oints of (()uil in 
Uiisiins arc thru inlerconriecled I \ so < died iscm is 
mal linis 

Ihesp lints so plotted, will bi f niiid lo iiohiI in 
towards a romnion area kriowii as tin nieisosf isniiil 
uiea, ihi in a of giialist distuibuiKC Tin imp of 
tin ’quike of June 27 102 v fprisenied hen with) 
diawn up b) the Untied Stairs ( onst and ( eodeln 
Survey indiialrs the final point is deti rmiin d b> 
thi isnseismal lines ITiis center ailually mrn^unil 
up closely with that ddermiiicd by the nirthod of 
aniial intersection 

I he science of srismologv is still in i|s infamy 
The promise, however, of an earlv maturity is eii 
couraging Fodav a chain of earthquake obseiva 
tones cininles the globe and it mli testing to 


know iliiit no Ifwii ili in tliiity links m this chain 
m ^atlrird oxrr the I nitid StUf.. In this fact 
Iks the issurumi llint i close cheek will Im mam 
I lined on the ihousinds cif %|uakc s which according 
t I Dr Snhrr^ cil Jciii, Orfininv, occiii aniiiiillv in 
llic wli lie I Hill 

Sui h IK IPs is till Ih lllsh \ssiic I ItlOll Sc |s 

iito) jgv ( rnrniilce the Iritc itialion il Srismnlogtc il 
SocKlv till Iinpfiial Pirlhquike Invc^tunlions 
( c iiMiiiiicf till Sc isiiidI j,^ic h1 So leiv of Xnit rn i 
the ( iriK^it liisiiiulion tf U ashmgtnn the (jco 
plivsic il 1 nioh and tin Nalioml Rise mh Comic il 
III ^tnnnlitiii^ kscucIkh on r irtliqiiakcs by nia 
(mil I ^i^taricc (lie Mctial povernmriits of the 
woild havt likiwiM* subsidi/ed ihisi onvcstigilions 
So oiii own p. i\( Iiiinenl liss ircentlv aulhoimd the 
fonduct of sifintn woik iiid has designited the 
I list Hid (node tic Sni\i\ toixecuU it 

Dills WI lie issiiicd of the (OllliniHtl HttlMtlCS 
of the \cs(c»rs 111 sc isniolivv ind the newer attempts 
ol Hii ciithuM.d vciiiiipcr III ration of geophvsicisiH 
Ihtsc wt lie confident, will teach us to uad much 
Mioit out of the s< iMiiOpiiiin than wc have read be 
ton and will Ik Ip that up the mvsUiiPs of llie 
ficlful larth 




IN THF SE15M0L0(.JCAL OBSI-RVAIORY AT GtORGETOWN I NIVERSm TMt i KFAl QPFntt fARTHQl AkI- ^RldS ITS TUI MUIIM Sl( NAM Rf 

TAree wifmofraaAi of thr Aaftionlr?/ type the Botrh-Omon Me Vmajka ond Me ITerrAepr dt C Me rontp/emonat uate arm id Tno mututiy /atn /Af distorft nal amr lanr in 

npee—are utaitded ui M« equipment TAc floor does not touck tAeir Aaies gt any point from Me e rerordy the dtstonce to Me r/ifiurAoncc. k« found At A /Ac pm li ft thr lAcet 
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Our Point of View 


(.ily Planning 

mis IS an ape of i oniinillees, e^pei.iall> 
in matter}* tif nmniciiml admiiUHtratioii 
When a rit> winhe** to lia\r a ihinp 
done, It forniH a tominittee, and al 
wa\H the roinniilli*es weiii to lie about 
four or ri\p tiincf* u» large a** thi v need be The 
lalpsl example of this i» the Mayor’s ( oniinillee on 
Cil) IMiinning and Survej In one of iht wvin nub 
eominilti Me are told, there arc no than 70 
|>eopli 

PerMinall), we are of the opinion that if you <un 
get hold of the right man there Ik nothing more 
effiHtive tlian a (.ominittee of one 

We jn now hpeaking of New York fit), and the 
rummitti‘( referred to is knoMii an the Mu>or's Com 
millee In Mhat hi ha\e Kaid, wc do not winh for 
one nioini nt to lie undirniiKid uh tiitKising thi ino\e 
of our Ma>or to Mruighten out the tangles, reli(\e 
th( (.oiigesiiun of the i ity and redini iIh i haotu 
eonditionK to a KVKtein that will be workabli and 
i*ionomiral, and Hill reliexe the many HiKireKM*s 
into whiih the tilizens ha\r fallen Mayor Walker 
IK doing whut Khould Iih\< l>een done yi ars ago 

It may In* true, as nas Kuid of old, that *Mii the 
iiiultitudi of miiiiKelorK there ik wisdom,*' but equally 
true IS the in«>dern and seiilentioUK blalenient that 
“■Timi many iiMiks spoil the broth ’ We think that 
an ideal romniitlee or Kub-roninii(fee would lie one 
eoinposed of an engineer, an architeit, a tedinicully 
traim^d traflii man, and a pli\siiian, each of thtm 
highly expert and with long rx|Hrunie lieluiid him 
The makeup of these sub rommiltri*. might Iw 
varied, probubK would have to hi \aried, to nmr 
the particular Hecliuii of the (ity planning in\ul\cd 
hut no one who han had experieiue in romiiiilli'e 
work will den\ that four or fi\e i.orii|ieleiil men 
Hill get more work done with less talk in a day, 
than a loriimilUi of 70 Hill actoniplish in a wisk 
or u month 

Prexentiible Slaughter 

FREgiiFMiv, IIS the his|*ir\ »>f engiim ring prog 
rcKK pro\e 8 , it ha*' recpjired sonii great disasU r 
in\olMiig large Ion« of lift, to bring about improve 
meiilA, partKiilarlv those nhub are designed to pro 
tect life and limb It took the Titonir disoKler to 
force upon sliipbuilders a Uiter system of bulk 
heading and a iiiort (oniplrte eiiuipmeiit of life 
boats. 

Let u» hope that llie reient gliaslly rear (olliKioii 
lietwrcn two Pemisvlvuiiia Hailroad expnss truiiiK 
Hill haKien the day nhen all railroad traiks that 
carry frequent and fast IralBi will be iquipp<*d with 
that perftxl proletlion ugniiiM ‘^lah disasUrs—the 
automatic Htop 

Previous to the introduition of ihit divur, the 
greatest protistioii against rear-end ioUisiomk was 
the bloik signal Kvstem under whuh nq two trains 
can be within the same blmk at the same lime 
The block svbtein, howiver, is defeilive insofar as 
It dejiendft upon the human element, whn li, as this 
recent accident has shonn, may Kuddmlv tiase to 
funition. The bloik signal system, considered us a 
piece of mei'haniKin, is n |>erfe<.l device for its pur 
pof*e of preventing collisions, but sinie it is abwo- 
lutelv dependent upon the clear eyesiphl, close 
attention and instant ol*edieine of one man, the 
eiigimtr, it is to that extent a faulty system as the 
rei cut wiping out of J'v lives and ihi wounding of 
7^1 (icoplr so gruesoiiielv prove 

Thi aiilomalK slop eliminates the human element 


It ennhles the blofk signal to lay lU hand directly 
upon the throttle and the air brake valve in the en¬ 
gineer’s idbiri lie may be inattentive, asleep, or 
diad, but if the semaphore arm says “stop,” the 
electru impulse that lifts that arm will also take 
hold of the control meihantsm of the engine and 
the train The automatic stop is nut a new and 
untested devur for nigh upon 20 years it has lieen 
guardian of the lives of the scores of millions that 
liave traveled over the subway tracks in this city, 
almost from the time that they were first put in 
operation Altliough the express trams have a speed 
of 10 miles an hour, and follow each other with an 
interval between them of less than two minutes, 
rear lollisions never m-cur Were it not for the 


For Safer Planet 

The acAmuratical world hat been placed 
under great obligation to Daniel Guggen- 
beim for hia princely gift of $10,000,000 
to be devoted to tbe development of 
Aircraft for general paaMiger and com¬ 
mercial traveL That tbe money v¥ill be 
•pent to the best advantage la snggested 
by the recent offer f rom the fund for the 
Promotion of Aeronautics of prises total¬ 
ing between $150,000 and $2Q0,000 for 
inventions that would incmase the safety 
of flying The lack of public confidence 
in the safety of flying is the greatest handi¬ 
cap to the development of passenger- 
carrying service on a comimnrdal scale. 

We are heartily in sympathy with this 
pouit of view. More than anything elaet 
it is the daily record of deaths through 
the fall of airplanes out of control that 
u holding back tbe pubbe. These 
perpetually-occurring disasters must be 
•topped if we are to get tbe American 
public into tbe air m any paying numbers, 
and tbe only way to efiminate them is by 
the mvention of devices which will render 
the planes themselves inherently stable, 
and will enable them to regain control of 
themselves when stalling occurs. 

Europe is far ahead of the United 
States in such devices. The Handley- 
Page slot and the Tafllesa airplane of 
which a full description and discussion 
by Professor Klemm appears on page 
143 of this ism, have proved that the 
problem is capable of solution. 


automatir Ktop, ihcrr wmild have been a terrible 
liKt of fataliliea, for the trainn at timeK overrun the 
trip and are slopped Ah matters stand, in respect 
to the number of people carried within a given 
lime, and with a given frequency of trains, we ven 
tiire to Hay that there is no railroad m the world 
whose reiord approaches that of the New York 
subHa\<« 

And It is tht automatic stop lliat has achieved this 

The I’ennsylvania Railroad system has for many 
a detnde been considered one of the finest, besl- 
ecpiipped and best run roilroads in the world, but 
iMcabiunullv on this, as on other of our finest rail¬ 
roads thc-se fatal rear end collisions occur The 
Interstate Coinnieri'e Commusiun has ordered over 
of our buHiest rcjads to install the automatic stop 
and ihev are at work upon this very c*oslly under- 


tokmg Were it not that the Interstate Commerce 
Commisftion has been setting the screws altogether 
too tightly upon the railroads—so tightly, in fact, 
that only one or two of them, are able to earn the 
SIX percent minimum of interest which the Interstate 
( oinmrrce Commission considers to be only just 
and fair—the roads would be earning suificient 
pro/its to he able to put in the automatic stop faster 
than they can ever hope to do under existing condi¬ 
tions ^atever may be said about the early history 
of the railroads, there is no denying that during the 
past 23 years, and notably smee the War, the Inter- 
KlBle Commerce ( ominUsion and the public at large 
have been dealing most unfairly with the railroads 
No one is more eager to prevent collisions, to safe¬ 
guard the lives of the passengers than are the able 
and far seeing men who today are at the head of 
our great railroad syHtems They should be given 
a chancT to show what they can do 

An Indictment of the Skyscraper 

Whln the original plans of our cities were 
drafted, the width of the streets was determined— 
if any thuuglit was given the matter—by the expecta¬ 
tion that they would In* lined with buildings of from 
live to Hix stones in height As long as the buildings, 
particularlv in the business seriion, were restricted 
to Kuih heights, there was little, if any congestion 
on the streets suth as we experience today But as 
the buildings began to increase m height, and notably 
after the introduciion of the skeleton steel oflice 
building, street congestion both of (ledestrians and 
vehicles, began to make itself fell Today, there are 
long streuhes of streets in some of tlic larger cities 
wliere from an average height of five or six stones, 
buildings have risen to an average height of IS to 
18 stones, with not a few structures that rise 25 
and *10 stones As between a five story and a 30- 
story building, the floor space has been increased 
SIX times, that is to say, during the rush hours or at 
the noon hour, there are six times as many people 
discharged on the section of street on which the 
building fronts as there were under the old ton 
dll ions 

We are aware that it is something like sacrilege 
to say anything against Un modern tall building— 
so greatly has it lieen lauded on the ground of its 
iinpresHiveness and magnificenee, and even of its 
aeslIiHic and artistic appeal Thus, tlic traveler 
from abroad, when he catches his first glimpse of 
lower Manhattan, breaks into exclamations of won¬ 
der, and in the case of some of the artistic brother¬ 
hood, It has often been spoken of as ethereal Well, 
nil this may be true, when from the waters of New 
York Harbor or Lake Michigan, you see the skyline 
of Manhattan or Chicago But when the traveler 
lands and finds himself jammed up in a mass of 
automobiles at a street corner, or jostled in a moss 
of city workers upon the sidewalks, he begins to 
realize that there are other problems of a very seri¬ 
ous nature attending upon these Gargantuan struc¬ 
tures 

We are suffenng from congestion which is largely 
due to the ekaggerated height of our skycrapers 
Congestion must give way to distribution. If we 
are to have tall buildings, there should be only so 
many of them permitted to the city block Jod^ng 
from the present conditions and looking to the fu 
ture, it must surelv be realised that the mere building 
gf new subways can never keep pace with the un¬ 
hindered erection of these buildings each housing 
a population of a town of respectable size. 
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AN EXAMPLE OF ART 

Tits bronze linn head of semihuman type is 
typical of Roman Mhll h h but one of the orna 
memtt rescuetl from one of Ca/ua/as galleys 
mow resting at the bottom of Lake Nemi 



BRONZE HEAD OP MEDUSA 

Thu mad mtany other elaborate ornaments not yet 
recovered from the sunken pleasure bttats — metals^ 
ceramta^ terracottas mosaics, altars fountains, 
statues--are all indicative of the dazzling splendor 
which once was Rome s 


REMAINS OF THE TFMHI^. OP DIANA 
7Af5 temple was onre mMsmriared «ilA the sunken galleYs of Caligula Here 
were celebrated grim, mysterrms rites, t^cavauons urn /Am site were begun by 
the lute Lord Serfle, farmeriy British Ambassiidtir at Rome 


Raiaing CaDgnh'a Sunken Gallcjr* 

NBetom b«lml yaara ago, on the banka of Lake 
Nemi, « pKtamqae fitlle Use in the Alben hilb near 
Rome, stood ibe femoqt uactuary end grove of Diene. 
It wee to this p l eaee nt r efa ge end to hie megnificent 
Boating geDeys gnrlmrtd diere that the Roman Emperor 
Caligiila lepawe d tor an ooceeumal respite from hu life 
of crime in Rome* Hicae houteboeU were beautiful 
beyond oer dreamy inorerted with marble, oniamented 
with pcecioas metals and scented woods and adorned 
with statuanr; the sa3s w ere of the finest linen and the 
hangings we r e endbraidcred with silver and gold. 

Now, dnae rid old gaOeys he at the bottom of the 
lake, where their oullinei can be faintly seen on clear, 
still days. R ep eated effovtt, which date back as far as 
the Fiftecnllk Canlury, have been made to raise them— 
but all have been tortile. In 1885, divers brought to 
the smtooe woo d en tongmoits, magnificent bronze orna¬ 
ments, cocioos rriics and biformation concerning the 
stmetme of thtss vessels. 

The most recent wggftion for their recovery has 
be e n to drun the faitoe for a temporary period by means 
of a tmmel or tnbo of djnchnrge, to be filled and entirely 
•topped up at die end of die enterprise. The reclama¬ 
tion of these galleys woidd bring to light a marvel of 
naval constmetioa and die inghest expression of luxury. 




ROMAN MFTAL.\FOnK 
Thu bronze hi ad, suggesting the wolf of Romu- 
Ins, is but n token of other (r«isu/*'5 to be 
tedatmed ftom the gatfeM iihuh hutv resisted 
every c0oit to taue them from the lake 



A nnONZF LION HFAD 

This uiis on ont of the galleys All kinds of cun 
ou\ nlns hair bi en bnnight up by divert Thi 
fati ford Saiilr m /WfiV madr the first rxraoa 
twns III the timpic of Duma on the shore of fjake 
Armi, nt*ar the gaUrys 



A BRONZE TRAfiShlfffA, OR SECTION OF BALUSTRADE AN AUGURAL HAND IN DUON/F, ATTA( HtD TO A ID AM 

Akhomgk U has isin at (As botioni of Lake Nemi for yosrj, tl does not term to be The ve^ycis arc stdl fairl\ well presitved The one nrarrat to the shore eontains in the hulk 

muck impaired. Dwers were able to draw a plan of the parts of hath ships and to establisk all the machinery and the costly ornaments of the deik It was certainly bentiur of the 

their dimensions. The larger one measures 231 feet in length by ?B feet in breadth enormous sue and weight of these floating palaces that they did not remain long afloat 
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The Testimony of the Jades 

Th(‘ Failure to Locate the Source of the Jade Used by the Maya Indians Does Not Prove 
that the Mayan Civilization Was an Old World Importation 

B) Henry S If mhington 

'i(rnInKi4t at ihe Lniphysii u) lalitiralory uf the C^rnpicie InNlituthni of Wafthin|lun 


|\rilROPOL(H»lsrs now pmerallv hold 
opinioii that tlie Anuruuii lii(lian<i 
are nut aului hlhonous nuinr lo the 
E9L9 M>il —hilt that ihi ir aiiKMorH come 

-^ from n*>rlheasUrn A-iu, (.russiiig on the 

ife juiiiH III Bennp ^IraiL or li\ a tlieii existent land 
liridpe wlicn is now ihi shallow Bering Seu From 
the Alaskan region they gradually spread over both 
Anierif un rontiiienls 

Most of the tribes Mattered over North and ^outh 
Aniernu, advamid siari^ly lieyond the hunting, or 
111 sunn 1 us< s the ugrn iiltural, alage But there d( 
\elo|ied in MKlflle Amenta—a term now used lo 
denote Mexno and (.entral America—a lompara 
ti\e|) high slate of t imIi/uUoii. hh among the Aztec's 
and folleis of Mexico and (lie Maya of (eritrni 
Aineni a 

In order to anouiU for this rrmarkahh loml de 
velopinent, the faypotbeMS haa been advanced that 
(he rulture of the |ieop1eft of theoe regions was modi 
hed by the influx of inhabitanta of Hoiitheantern 
A»iu. who (^o^sed the Pacific in cano«‘s, prolwblv 
driven by storms, and who brought with them, and 
introduced aiiiung the Middle American tribes, 
something of their own culture, including jadr 


Whence Came the Mayan Jade 

This hypothesis rests largely on two arguments 
The first IS the similarily between the archileiluie 
of the Axtecs and Maya and that of (^umliodia, Java 
and neighboring districts with this unpecl of the 
problem we have nothing to do The secniid argu 
ment H that jade, regarded us one uf the most 
prenous of prec lous stones among the Middle 
Aiiieruan IndiatiH, is not found in place*—that is. um 
a natural ne'e iirreme—anywhere in Mexico or ( eii- 
Iral Auienia, ullhoiigli it has bi*en scan.hed for, 
while It IS regarded us prec inns in southc*4istern Asia 
and IS there found native It is lo describe American 
jade and set fnrlh briefly some serious objections 
to this second argument llml ibis urlide ih devoted 

First of all What is jade'' Thi name is ap 
plied lo the massive form of two different minerals, 
which, howevei. are much alike in ihi ir general 
appealraiK-e and other cliararters Two scientific 



names —judeUe and nephrUr —arc used to distinguish 
these Without going deeply into mineralogical 
technicalities, it may be suid that jadrile belongs 
lo the p>roxene group of miiirrais and, chemically, 
is a Kilicale of alutninu and soda, 'whereas nephrite 
Ijelongs lo the amphibole group and is a silicate of 
lime and magnesia, oftem with a hltle iron oxide 



I HE Tl'XriA STATimF, DATI-D 96 B C 
FiciiRii. 1 Uui the fade tvme from Amo, or Mexteof 
iNHijii The Aiayan charactetM for ^ B C 


The two dilTi r in other than chemicji] ways Thu», 
jadejie jade is usually granular in structure (Figure 
2) and is comparatively brittle, while nephntc jade 
IS seen under the nucroseope to be a densely matted 
felt of minute mineral fibres (Figure d ) This 
texture renders nephrite jadc extremely tough— 
much more »o than the other 

Tlie Hlorv goes that a dealer in minerals, who 
wished lo break a piece of nephrite about the size 
oi the two fists, placed it on the anvil of a large 
Hieamhainmer uW for forging steel When the 
homnHT fell, the anvil not the jade—broke 
Another difference between the two is the specific 
gravity that of jadeite being between 30 and 3.3, 
while the spcM ifii gravit) of nephrite ranges from 
2 9 lo Hcarcfly over 3 This difference furnishes, 
in uiaiiv (the best means of distinguishing be¬ 
tween llif (wo mincraN without injury to the object 
There are aUo, as u general rule, dc*cided dif 
fereru*es in < olor between the two Jadeile is usually 
white or light green, and is often mottled green and 
white, while most nephrite is of a dark, somewhat 
\f llnwish, green But white, jadeite-looking nephrite 
occurs and some jadcile has the peculiar, dark 
green color of nephriU so that these color dis- 
limtioiis (unnot alwavs be rrlied on Jadeite la 
slightlv harder than nephrite 


Both kinds of jade are capable of taking a very 
liigh and lasting polish, and the polished surface 
of both has a peculiar “feel,^ a character that is 
evident to the expert, and which is one of the ciiarnu 
of the material for the Chinese, or other, collector. 

The high esteem, almost veneration, In which Jade 
was held by many diverse, widely scattered, pnmi- 
(ive peoples is very remarkable Its recognition in 
the rough by the early prospectors is equally ^ 
Jude, found or used in the earliest times only as 
water worn stream prhlilrs, is, in the rough, mostly 
of a dull lolor and not especiall) atlractivr 

It seems proliable that the use of jade came in 
with the introduction of the art of gnnding and 
jKilishing slunc tools and weapons at the close of 
(he Paleolithic or the beginning of the NeolithK* 
age, about 7.000 to lOJNK) years ago, according to 
Professor Henry Fairfield Oaboni 


Srontlnn the Asiatic Theory 

Before the art of grinding chipped stone was 
known the unchippable jade pebble woS discarded 
hy the Paleolithic workman, whereas bis Neolithic 
successor, attracted possibly by the green color or 
by some surface peculiarity, applied the new method 
to it Jade was discovered, and quickly became the 
mode The pleasing and unusual rolorSt the di^ 
ficulty of working it, its toughness and high polish, 
und the comparative rarity of its occurrence, gave 
jndr a preeminent value, so lhat il became one of the 
most precious of early man’s matenali for orna< 
ment—a position that it held for thouaamh of years 

And now lo return to our Axteca and Mayas The 
jade-based argument for the coming to Middle 
America of people from southeastern Asia, it will 
in seen, depends on two chief postiilAten (1) jade 
docs not occur in place in Middle Amenta, and (2) 
the material of the jade objects found in Mexico 
and ill Central America is identical with the Asiatic 
material 

It IS true that, so far, no jade, whether jadeite or 
nephrite, is known lo ni*cur native in Mexico or Cen¬ 
tral America, not even as stream pebbles But the 
geology of large jwrlH of Middle America is so little 
known that this negative argument carries small 



NEPHRITE JADE-ANOTHER PHOTOMICROGRAPH 


Figcrc 3 Tho itructuro di§erM grtady /rom /sdetfe /sd« 
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weight On the other hand, leveral considerationH 
lead U8 to the confident belief that jade doea occur 
there and that it will eventually be diacovered, moat 
probably in both regloni 

One cl iheae coneideratloiiB lt» that many of the 
worked jade objects indicate clearly that the original 
material was found as water-worn Ixmlders or peb¬ 
bles. ITiis IS evident either from the shape, to 
which the artist and the lapidary adapted the de 
sign, or from the presence of portions of the original 
surface of the pebble 

An interesting example in which both of these 
features are present is the so-called Tuxtla statu 
ette, ploughed up in 1902 near Vera Trux, in Mex 
ICO, and now one of the most prized possessions of 
the United Staler National Museum m Washington 
This little figure, about six inches high and thr<*< 



‘itrt SinF Oh THE TIJXTU STATIIFTTK 
Fici Hb 4 The tn^cripliont were brought out with chalk 


and one half inches wide at the liase, is composed 
of a pale, grayish green variety of jadeite jade 
The statuette represents a priest dressed in a cere 
inonial bird costuine In car\ing this figure the 
Maya artist—one of great ability and with a feeling 
for realism rare in Muya art—has evidently been 
constrained to adapt his di^ign to the shape of the 
Jmulder. Remains of tho original water worn sur¬ 
faces are clearly visible on the front of this statu¬ 
ette (Figure 1), on the left side (Figure 4), and on 
the back (Figure C). 

The statuette, by the way, is of special interest 
at being the oldest da/cd object of native American 
art that is known. It is impossible, as yet, to read 
the Maya hieroglyphs that run vertically down the 
sides and back, but studenU of Ainencan archaeology 
now know very well the characters used by the 
Maya to express numbers and dales, to that we con 
interpret the hieroglyphs that appear on the front 
of the image (Figure 1) These signify a date 
which, according to Dr S C Morlev, corresponds 
to 96 D C, almost sixteen hundred years before the 
coming of Columbus. 

A number of beautifully carved small figures, 
some of them of the most precious variety of bright 
green jade, have been made from flat pebbles, but 
were carved only on the front, leaving the original 
pebble surface at the bade. Similarly, many of the 
beads. Urge and small, of which thousands have 
been foun^ show the irregular shape of the original 


pebble. Indeed, many example's are to be seen in 
the museums of this country and of Europe 

It is inconceivable that any jh ojile, t nmsing llir 
broad Pacific, would load thi ir <anoefl with pibbles, 
e\rn of the pret lous jade, esjieriullv if they had l>e( n 
driven away by 8ln*Ms *if weather 

Another fart that points Iti tin* indigi moum origin 
of Middle Atm man jadc im (hut jadr lMad*4 and 
other objects are named us aiming the annual tnliuh 
paid by romjuered tribes to Miiiite/iiina and t-arlnr 
Artec kings This implies n fonManl and fuirl> 
large source of supply over many )cars a <iupplv 
that a few chance canoes could not possihiv have 
fuminhed 1 he enormous iiiiinlier oi jade ohjei 
that have be«ii found in Mrxno .md C enlrai Amenra 
points to the same i out lusion 

When one remenibors that, donht1e-.s, but a ''inall 
percentage of the ohjetts havt 1 mi u reioxcred, it i*< 
e\idcnt that had the jade come from A-ia niunv 
fleets of large canoes, or a long coniniued '>\*'lini 
of transportation from Asia Wf^iihi haxi* ]»een neies 
sury to supply the demand for jadi in Middle 
America 

“Not Proved^ 

The tribute roll of Monte/uma furnidif^ another 
fiature of much interest, und probahiv one of jirat 
Ural importance Many of iht am lent towns und 
<listri<N (hat were called on (o furnish jade as 
Iribiile ha\e bern identified by Mrs Zi lia Nutlull, 
who finds that tliev arc inceitl> in soutlurn Mexico 
Furthermore, it has lieeii noteil that, whereas string*' 
of beads were dpinaiidf d from most of ihe loco lilies, 
large piece's” of jade were lulbd for from thoM 
in a certain section As Dr G f Kiin/ sa\s “Here 
IS a well d< fined region, southeast of thi* City of 
Mexico, and not far from A era ( ru/, in which the 
mineral must lerlamly exist in place” It 
more than likely that, by following up these and 
other such clues, jade, both as pebbh*s and in pliu'e, 
will eventually l»r discoxend in Mexico and al'^o 
111 Onirul America There cun now lie litth doubt 
of its existence in Middle Amenta 

We come now to (he Mrond postulate of the argii 
ineiit, that the American material is identical willi 
the Asiatic. Almost all the jade, calltd by the 
(ec-s chalchihuUl, that is found as worked objects in 
Mexico and Ontral America, is of the jadeile van 



BIGHT SIDE OF THE SAMF sr^THETTt 
Fkuiik S* So /or only tha date ha-: been deciphered 


M>, very few nephrite objects having come to light 
during explorations 

I have retenllv bludied many sjierimcns of Mid 
die Ameruun jade, with rather unexpected results 
Most of the sppf linens cxainincd were lieads and 
other objet Ik that hud Isvn thrown as offeniigs into 
a su( red will at Chit hen lira, in ^lltulan, the ina 
(frial lieiiig kindly put at rnv disposal by Prof 
1 oz/t r, of the Pi alxaU Museum in Cambridge, 
Ma*<**a( hiiM lIs oiher*' caiiu from other localities m 
Mexii o and ('(ntnil Arm ru a 

The dominant ii>lors of Middle American jade 
ire green und pru) The pn en varies from a v'lvid 
piMHi hiiJ green to a vei) pah gra> preen the first 
WHH e\idenilv the iiuM valuable Ihe grays vary 
from aliiioM wliUe to durk grav. and some specimens 
are inollli d in white and light green Tlie colors 



IMF lUFROt.lYPHs ON THF BACK 

^u-i KE 6 1 hf oith s/ dtttrH Atnrticnn objrit of art 


of the AnierKaii judr tin ilie whole, differ dis idedly 
from llitise of the Asiatii jadeitr jailes, the grays, 
iK|S(iu11\, wliah ore vir> < ommnn in Arrienra, mil 
is mg found in Asm AIh) the American moulcd 
grism and while dilfcrs from the similarl> mottled 
very prn inns fcif sut of ( hina Again, the pure 
white jude, so roiiirnun in Asm, is not found among 
the Aineraan maternil The ohje* Is sliau n very 
high polish 

Stud) with the inn rOKCope and by rheinicul anal- 
)-*iA shows that most tif the Ameru an jades are 
mixtures of three minerals jadeiti, diopside, an¬ 
other pyroxene, u siluale of lime and magnesia, and 
a feliLpar alhile, a siluutc of alunnrm and soda, 
as is jadeite, hut with more silica and of different 
I r\sial form The two jiyroxr m s * ry-tallize to¬ 
gether, forming u homogeneous, new variety of 
pyroxene, hut the feldspar crysiullizes in separate 
f rvsials Th( mixtuns of diopside jadeite and albite 
form a regular sines, \ar)ing from pure pyroxene 
to almost pure feldspar Tlie green lolor is due 
to ihi prcsince of chromium 

Nuw although pure jadeite occurs in place in 
Asia and is the niatrrial of many of the Amencaii 
objeits, among Asiulir jades the (ominnatioii of 
jadritf and diopmde i« rare, and (he mixtures of 
pyroxene and feldspar are almost unknown 

Tlie mineralogual and (heiniial eyidriMT, there¬ 
fore IS against the new that the American jade was 
brought from A-ia 
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The Fondest Dreams of the Astronomer 

Things He lloj )cs For But Seldom Realizes. A New, Giant Telescope Is His Next Hope 

By Henry Norris Russell^ Ph,D. 

Pnifrhflor uf AslrniM>ni), Pnncctnn I niverslly Resrarch Anorlate uf the Mt Wilson Obaervatur) California 


;Illi) n^lroimint r, liki «»lher proplf, haK 
' his drcainti Adrnirahlp an nrt liis 
jn««iriinipii|s, and his most fa\orjble op 
portunitifa for ntudMiip tlie heuvrnly 
bodies, he alwavn wuiitH niorr—or at 
leant vsishfN that still brtirr niiniis were available 
But thi form which ihene wishes laki is not always 
that whuh the laynuiii in tin hi leiice would suppose 
Take, for example thf Hludeiit of ihi planets, who 
almost alont among astronomers, rxrepl for the 
observers of double stars, i4|)ends his lime and energy 
in looking direitly with his Blrsfojie at the ohjerta 
of hia study One would naturally stipposi that what 
he most denired would be a greater magnifying 
power, AO that he (.oiilJ get belter \iewH of the 
thingM he h]h ndn his life in Hltidying Ultimately, 
this IS doubtless true, hut ask him nlioiil iL, and he 
will till you that, under ordinary observing condi¬ 
tions, he dues not use the highest magnifying powers 
of which his tcle.sio|>e is capable^—for he would 
gum nothing by trying to do so He must look 
through the miles of air above his head, and, since 
the atmosphere is never perfectly c^lm the images 
wa\er and danci, and too often arc blurred, ho that 
high magiiifyiiig power only iiiugnifies the confijHion 
He will till you, then, that what he reallv dc^sirrs is 
“good seeing"—continuous sleodincss of the image, 
undisturbed l»y atmospheric Iremors 

Good seeing is a mutter of i Innate—in n very 
H|»ec]al sense, and, before any modi rn observatory ih 
located, the seeing is tested hy taking a fair sized 
telescope to the site and oliserviiig on not oni, hut 
many nights \ high altitude above the efense and 
smoky lower air, is un obvious advantage But Uic 
lop of Mount I\en*fil would prolmblv be an ex 
ireinelv poor plate for an observatory, i\en if il 
could bo inudo easily unessible, for the eurrtnls 
Using along the precipitoiiH aIoiits would ulir up a 
turmoil in the nlinosphin and would spoil the 
scene A high plateau, or a mountain top which 
does not rise abo\e others in the iluiin is far heller 
and in sm h liKulions the dreams of men such us 
Hale or l^well hii\i b<*coiM<‘ reulitirs 

But It muy be that the obsc'rver is concerned less 
with the study of tine detail than with keeping a 
tontinuous wuuli upon his (ho<«tii object In this 
case he hIiII seeks good weather, but bis personal 
definition of un ideuil e Innate is one in wine li it is 
never i luudy In sia h work us tin mensureinent uf the 
Hiin’s hejit, where* lia/e, ns well as clouds, interferes 
with observation, tin .istronoiner's dream is of a 
“lodge in some vast wilderness” —a high cloudless, 
ramletjM, und vf possible a dusilc-s region A per- 
fi*ctly bare rocky diseert would Ih* Ins ideal 'burring 
wich minor matters as living ejiiarirrs 

Fixed Mar* Nol Quilv Fixeel 

Dr Abbot of the Sniithsoinan Institution, has 
juht returned from a worldwide Hureli for Hiieh an 
ideal Hiliiutnm for making observations of the solar 
radiation And ^eg^olI^ in many lands wire vi^iied 
More than one pn*Herile d a fair approui h lo the dc 
aired niiiiiinum of tloudmeHs and moisture But 
coniplieatioiM mlervenet' when the dream liegan lo 
lake shape * 

Making the dream tome true is always hard work, 
although It mav not invoUe isolation in a trying 
climate Consider, for example, the specialint whose 

* An Hfvount of Or Abbut ■ warrh m | remnU-d In Uw Sclffntlllr 
Amcrirmn Olfiert on luue 112 


field has to do with the slow motions of the starH 
across the heavens—the projier motions, as they are 
technically called From these he hope^ to find 
nni( h mi>ri than is now known about the motions 
of the Mars in space and of the sun as well But in 
work uf this sort, he inuHt deal not with individuals, 
hut with averages Mere deizeiis or hundreds uf stars 
wilt not Huffii’e him He nc'eds thousands, and he 
dreams of tens of thousands as the base of his fu¬ 
ture investigations 

Thirty Yean on One Problem 

How shall hr realiu iIuh dreain^ By the patient 
accumulation, one by one, of observations of these 
almost innumerable stars—getting several ohserva 
tions of each star, so as to have a good average— 
determining all the imaginable errors of adjustment 
of which his inslrumeiit is capable, and allowing for 
them—and then finding out new and previously un- 
sus^ierted sources of minute error, and getting nd 
of thc*M When all this is done, he compares his 
work with all the observations of previous iiivliti¬ 
gators—for It IS only iii this way that the motions 
eif the stars ran be founel—and finds sometimes that 
lie has to delve into the original retorcLs left hy his 
predecessors, and work out the results uiuw The 
enormous labor of such investigations can hordly 
l#e nppri*<jutcd except by those who have done sini 
liar work—yet many astronomers have devoted their 
whole careers lo this apjiarently dreary task and in 
sniiie iiiHlames the work has Iveen handed on from 
one gene ration In another 

But It la not only the oliserver who dreams dreams 
and S4 Is out lo make them real We have seen one 
of ijuite a different sort come true when Brown’s 
“Tables of the Moon” containing the results of 
nearly thirty years of mathematical investigation 
of llie highest order, came from the press This 
partiriilar problem—that of calculating the moon’s 
inolinn under the gravitational attraction of all 
known bodu*s-*now apfieors to be definitely solved 
hut there are plenty of uiiHolved problems left for 
others lo dream of 

(consider, for exuinple, the asteroids of whuh 
more than a thousand are now known To calculate 
the orbit of ono of thesi nuiiialure planets—as that 
of the moon has been computed—so that its pusi- 
tion 111 the past and the future may he worked out 
us ucciiraielv as there ih hope of observing it, is 
often more difficult from the mathematical stand- 
feoinl than 111 llie case of the lunar tlieory Complete 
tables which should give the motions of all the 
lliousaiid and more little planets, with this degree 
of accuracy, arc beyond the very dreams of our 
present age in science—if indeed so colossal u task 
might not rather he called a nightmare 

Hilt to construct approximate tahlr^ which en¬ 
able the motions and |iOHiiinnA of these planets to 
Ik* predu tt d for a few dciedra in advance, accurately 
rnoiigh If) make sure of keeping traik of them, al 
though **lill a very heav> piece of work, is never¬ 
theless ])i>sMihle 

The uMrophysicist whose studic*8 relate lo the 
j>hyslial properties of the stars and whose instru¬ 
ments are the spectroscope, the photometer, and the 
thermopile, discusses one thing above all others— 
more light If he is forliiMate enougli to be a student 
of the sun, he has light enough, to be sure, and so 
111 this case his dreams are likely to be of perfect 
Mxing This 18 hard to get by day when the sun’s 


rays heat the air—and thus this worker dreams of 
a telescxipc and sf>ec*troscope free from disturbances 
by the wind nr by changes of temperature. Theoie 
dreams again have taken form in the tower telescope 

But in the greater field which u found among 
the Htarv—iiot to speak uf the nebulae—there is 
never light enough lo leave a bit to spare In spec 
troscopic work, for example, the star's light, when 
spread out into u spectrum, is practically always t(K> 
faint to lie studied with profit by visual observation. 
Photography, with its cumulative action, is uncon¬ 
ditionally necessary 

btill more is this the case with the nebulae The 
outer portions of the great nebula in Andromeda, 
for example, are so faint Uut the eye can never 
hope to behold them They cover so large an area 
of the sky that, if they were bright enough they 
could be easily seen with the unaided eye Now» 
an optical instrument—field gloss or telescope-^ 
may make an extended object look larger, but it 
cannot make it appear brighter per unit of apparent 
area, nor increase the amount of liglit which falls 
upon a sejuare millimeter of the retina of the eve 
If an extended object is too faint, intrinsically, to 
be* seen directly, it can never he seen at all Here 
the photographic plate, with its patient rontiiiuam-e 
in summing up the aetjon of the light makes pos- 
**ib]i what must once have seemed lieyond the reach 
of dreams, and reveals objects that no one can ever 
hope to see 

The fondest dream of many astronomers, there¬ 
fore, IS naturally of more rapid plates, which will 
(ut his exposure times in half—or if the dream is 
Imld—diminish them far more When one reads of 
( xpoHures of mix, ten, or even of eighty hours (con¬ 
tinued from night lo night, whenever the weather 
and other conditions permit) one may guess what a 
Iwon lo the astronomer the discovery of a method 
of producing such faster plates would be 

What hope there is of the realization of this dream 
IS still uncertain A few years ago it was supposed 
ihul ill* theoretical maximum of photographic ac¬ 
tion had been nearly reached -that a single silver- 
grain on the plate was made developable by a single 
“quantunr of light energy But recent work has 
proved that this is nol the rase, and there seeina to 
lie H wide margin for possible advance The prob¬ 
lem IB very inlrKate, for the system of tiny crystals 
of silver bromide suspended in a colloidal layer of 
gelatine is one of extreme complexity from the 
Btandpoinl of physical ihemistry But this le^ivea 
all the more chance open for possible progreu in 
the future 

Chemistry Cornea to Aatronomy’a Aid 

111 this cose the comniemal value of success 
would be very high, so that there is likelihood that 
funds for research will be available Work is known 
to be going on al the Bureau of Standards, in the 
laboratories of the Kodak (Company, and doubtless 
in other places. (Tn this as in other instances the 
mention of the work of American investigators must 
not be token lo mean that important and valuable 
work IS not being done in other countries.] What 
the outcome will be only tune con tell. 

But do not astronomers dreom, besides thcM 
things, and perhaps most of all, of greater and moro 
powerful telescopes^ Indeed they do; hut thk 
stoVy would take longer in the tellmg, and we may 
hope to hear from it again, and soon. 
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DO AWAY WITH THESE A{JD YOU DO AWAY WITH FLIES 
SiMtffinf flif$ hcips but uhy let them breed or all^ Without the briediitK placet named abate 
jUet are quite out of luck Manure it th wor t off ndrr 


A riYS HFT AHP I ST ALI ^ DinT^ 




ini! INSIDE OF A HYS IIPS 

An unu^uA picture The dtagonal dttmon u betuern the hpt The 
tubet shown are not the tongue as tuaed ui onofA^r magOMe 


When It t aikt n th I l \ t fit t trarl t g n i aft r it exactly as a loy tratkt 
mud atrr t rl a t /I r Of tl / f ho I 1 1 Uae ne o l\ o e k d 



Fills \Rr MIMMIRF lOKtlllNI-S 


H rc ts a patch of a ffy i ng mig f d j/W du t r 1 he dim, shadowy 
Aoiri or t!e i I r si\ of ihii th n ru/Wrone 


If House Flies Were as Big as Birds 


Have you ever taken a few nnnutes off in order to ob<«r\e (lo<ie1y 
the behavior of a common, h\r house fly with regard to food’ IJ flien wtn 
ai large at birdo, so that we could see their parts mon clearly, we would 
all think more seriously about their nnuome habits Yet the fai t that tliev 
are omall Is not significant, for they tan nevertheless carry millions of 
disease germs on their hairy feel and bodies Do not underestimate the 
housefly because be u little It is not, however, by a fly’s mouth that 


pcrrri arc spre-id Ihe mouth c\ imintd under a muroscope, j** a surpnM 
It litis between two hilfoMl siirfittM at thi lower end of iin prol ov m 
llie Idller tan eamlv lie vin without i marosTopt bobbin,; up and down 
touching tbi food Ctnlrirv I wilepnad beliif ihtre n no apparatus 
on til loiTimm IuuhiAv foi jiendtalmg thi skin even of a 1 al \ The 
prob MIS IS men Iv a su kiiiL, diviie Stable flics however hivi u sharp 
tongue with whuh they nmk blood cki hanging fur it thiir own sali\u 









98 


SCIENTIFIC AMERICAN 


AIXITOT, 1926 



The P LLfir Stand nc on the Aimlane Wine the Jimpfh Is Pulled Oft by the Pabauiutb 


The Education of a Parachute Jumper 

Technique Is Important if One Is to Alight Safely After a Leap from a Speeding Plane 

By MUton Wnghi 


iNYONF may drop fiom an airplane no 
particular ^11 is necessary Further 
more anyone who diops may reaiion 
ably eipect to arrive in due course ff 
line at the pround A question whuh 
then presents itself m will you remain lying on the 
ground tblivi us of your surrounding ir will you 
lie all in one piece ar 1 walk off as if n thing 
had hippened 



Till OIISI llVhHS PAK^CHl TF 
Tf s t pe iu 0 hnd noie 1 1 the cock p t 


That depends upon tw) things first did you come 
lown hanging to a para hule and second how did 
you conduct y urself with regard to this parachute^ 
Jhcre IS a right way and a wrong way to do every 
thing and para hute junping is no exccfUon to 
the rule 

In the latter port of the World War the British 
R vsl Hyifg Force began to study the question of 
issuing to Its flyers a parachute which should be an 
avenue of escape in times of necesbily Occasionally 
an a> lator w uld be killed or ii jurid after a collision 
with othtr air raft wbeo fire had broken out in the 
air urd it had been imp ssibU tc extinguish it or 
when the plane had become incunlr lUlle owing 
to sjme defect in the biriicture or the controlling 
tnetham'on 

Free-type Parachute Now Standard 
It WdH found that m d rr para butes fall into 

two lass s—th static tyje which depends for its 

(perlinn uioii i line alia hed 1 the aircraft and 
the free lv| e which is fcialed either automatically 
or by Iht jii | er himself after Ic ]ca\es the plane 
rht slHl l>pe was f llv rejected after Inal 
be auw« the hit was likp[\ to f ul s me part of the 
ir laft ind thus fail to | cii the parachute By no 
n s ill this ivpc L considered 1(X) percent 
effi er t 

It tie pi g of 192 the British Air Ministry 
le de 1 1 ad }t as th standard e^uq ment of the 
Rov 1 h re a fieet\|c parachute known as 
the Tr i jarachute 11 s had been devclcpc 1 by 
the L t 1 Stai s Aril v nd Nav\ Aviation i rps 

ind I i [I \ed to Ic all ^ithcr cAcient Steps 

were I k 1 a rdm^ily I equip all Royal Air Force 
air raft w h ll is fieetv[p pa a hute 
V( hen a 1 q i lei t f | arachul s arrives in England 
from the li i loia in Antnca they are sent to the 
parachi tr tcslii g station at HenloWi Bedford There 


the parachutes containers and hamees are examined 
to see if they conf )rm to the specificuitions If they 
do they are submitted to a lual tetU for while « 

I arachute might 1 ok all nght the question of how 

II will act in the air » after all the important thing 
Several of the parachutes ore token up in an air 

plane at one time for drop testing A 200 pound 
weight u attached to the harness of each parachute 
and m the case of every fiftieth parachute a delay 
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THE RIP-CORD RING REAR TRAINING PARACHUTE COMPLFTF TRAINING EQUIPMENT 


When the jumper puIU thu ring, the park opem and a For practice, two parachiUet are provided one on front and one The main parachute in the pack over the stomach 
pilot parachute u retetued, which puUs out the large one on hack If one should fad, the other u used whde the reserve onr ts earned strapped to the hack 


action M Ml for 500 feel, so that the releaae may To operale the parachute is a simple matter The In the **pu11 off** the jumper stands on a small 

operate under far more severe conditions than would np curd is pulled and a flap of the container, oper- platform on the h>wrr winf^ of a lar(|;r airplane and 
obtain when it is in actual use If the para- aled by means of elastic cords, opens lliese cords linlds on to one of the stmts. When the pilot is at 
chute fulfills all the required conditions, it is are in tension and a small pilot paraihute is ejected the right heigiit and position to bring the jumper 

accepted, repacked in its container and sent to the This in turn pulls out the main parachute The down to good ground the pilot gives a signal The 

particular flying unit which is being equipped shock of the mam parachute taking the strain of a jumper pulls the rip cord of his large parachute 

In the ordinary course of flying, all pilots ascend jumper's weight u not absorbed by elastic cords, for At once it opens and drags him away. If by some 

equipped with a pilot’s type parachute, and observers, with this type of parachute, shock absorbers have niiM hance the <‘ord fails to open the parachute, the 

air gunners and wireless operators, with on observer’s not been found necessary. parachutist remains safely standing on the wing 

tyj^e. The difTerence between the two is that the pilot of the plane 

■Its on fais parachute, while the observer, gunner or Stopping Into Space Slow motion pictures have been taken of the “pull- 

wirelesa operator wears his adjusted to his chest. This shock of opening, in fact, has been described olP method In every one of these the determination 
The reason for this is that in the rase of the pilot as “a very pleasant jerk” And why not^ Picture of the jumper to hold on to the strut os long as 

It » tiecewiry to have the parachute nut of the way >ourself starting to fall through the air The little possible against the inexorable pull of the parachute 

when he » operating the airplane and engine con- jerk, even a severe jerk, that nseans your parachute may be plainly seen To hang on as long os possible 
trois. In the case of the other men, who have to had opened, is a pleasant thrill you would be reluc- neeins to be ihr instinct of every parachute Jumper 
move about in the aircraft, the parachute gets in his lani indeed to miss. When the **jump olT’ method is to be followed, the 

way to a lets extent if it is in front of him rather When it comes to practicing live drops, volunteers pilot throttles down the engine and gives a prepara- 

ihan behind him only ore used, the Royal Air Force lieing unwilling lory signal. The jurajicr climbs over the side of 

When flyers go up in the air to practice jumping, to make a man jump if he does not wmh to Hitherto the airplane and descends a short ladder, holding 
however, two parachutes attached to the same harness the demand for practice live drops by oflicers and one hand on the np lord He gives a nod to the 
arc used The reason for this is that the jumper may men has for exceeded the facilities for giving them pilot, who opens up his engine to increase the speed 
have a reserve parachute in rase his first one fails. Praciice is given by two method^ The ’’pull-ofT* of thi uirplaiic, and steps off backward into space 
So far, however, it is said that there has not been a and the “jump-ofr” It is advisable that the “pull- The jumper has been told to pause until he has 
single mstance when a has been necessary to use the off,” being less trying to the novice than the “jump dropped at least ten feel below the machine before 
reserve parachute off,” be practiced first pulling the np cord Some authorities have recom- 



THE PARACHUTF PACKING ROOM TRAINING PARACHUTE PACKERS 

The jerfMol U hrdding mp the small pilot parachute whde the main one is folded up The In order to insure perfect operation of the parachute, great core u nrrruary m the packing 
pnek is tproad out on the table Note complete pack at the right The parachutes are Imd out on long tables and then carefully folded 
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AfTEK I'UMING TllK KING SllPR»MI (ONnOENCR 


Thu photography taken /rum the otr. jAoivj the pilot parachute lust emerging from the pack This is what the jumper must have in his parachute if he is to droo from a speeding air 
iA response to the jumpers pulUng of the ring attached to the njhcord plane and trust to the projier opening of his aerial b/ejoiTr 


mnd^ that the nnvine jumper be tolil lu count three 
before pulling the cord, but such instniilioiiR are 
uaclfse, the Royal Air Force hoB found An excited 
man may count three in the tinieat fraction of a sec¬ 
ond, and the slate of mind of a novii^e jumper la such 
that he might pull the cord so anon that hia para 
chute would foul the tail of the plane 

Juat aa the jumper begmi to imagine his parachute 
has failed and he u about lo look for the np cord 
of the reserve parachute, he ferU “the \cry pleaKonl 
jerk** he had almost ceased to hope for, and realizes 
that the reserve parachute is unnetesmiry Then for 
a time be liegins to swing like a pinduluiri Soon, 
however, this swing damps down, if it does nut do 
BO naturally, the jumjier c^in manipulate the cords 
between the parachute and the harness lo assist the 
natural damping 

Now U IS lime to think about making u landing, 
and the jumjier must so manipulate the cords of the 
parachute that he faces down wind By so doing he 
will fall forward on his hamls and knees when he 
strikes the ground rather than baikward or sideways, 


or on his back or the side of bis head and thus he 
will avoid injury 

A tree, a pond, a hedge or some other undesirable 
site IS likely to be the spot the jumper is headed for 
In this case, he may sideslip clear of the obstacle 
by pulling down the Lords on one side of the 
parachute 

When the feel appear lo be three or four feel 
above the ground the juniper pulls himself up as if 
he were on a honsontal bar This greatly reduces 
the shock Otherwise, the impact for a l&Vpound 
man would be equivalent to a jump off a ten-foot 
wall* 

Frw Make This a Hobby 

The jumper has one more thing to do, and that 
IS to spill the air out of the parachute by pullmg 
the cords on the upjier side If he fails to do this 
he IS likely to be draggid a little after he strikes 
the ground 

ProctiL'c* jumping, as far as possible, should take 
plui e under favorable weather conditions. It should 


not be done if the wind is blowing a velocity greater 
than 15 miles an hour In ordinary flying, however, 
should a jump be nfeesBary, the rate of the wind is 
of small account, for it is far belter for the flyer to 
go down with his parachute and suffer a broken leg 
than to remain with his machine and suffer a 
broken neck 

The average person in entirely satisfied with one 
“pulKofP descent and one “jump-off** He has 
gained the necessary confidence in the use of the 
jiarac'hute and knows that m an emergency he will 
have little reluctance in throwing himself out of hia 
plane 

Small tendency, Itowever, has been observed among 
average mortals lo take up parachute jumping os a 
hobby While it is true that the few officers directly 
responsible for paraeliule training have demonstrated 
drops a great number of times, they probably did it 
more licrause it is their job than bc^usc of the thrill 
they get out of it 

That there is a thrill, however, there is no denying 
hut there are safer thrills to be found 



BOTH FAHACHIJTFS OPtN 
It IS seldom neersMary to resort to the use of the reserve 
parachute but U has been done as a demonstration 


STEERING THh PARACHUTF 
Pulling on the joipfnding ropes enables the operator to guide 
the parachute to effect a safe landing 


. A PERFECT DESCENT 

Note the small pilot parachute spread on top of the main 
one where it fell after performing its important duty 
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Uncle Sam. Spendthrift—III 

Present ”Grab-all-you-can” Policy in Oil Drilling Is Criminally Wasteful Regulated 
Cooperative Drilling Is Necessary to Prevent a Future Oil Famine 

By J Bernard Walker 


Provident Ccmlidge appointed the 
vU Federal Oil Conservation Board, ho 
AfAnH wrote a leltir which showed what a 
thorough grasp he hud obtained of the 
fundamental facts which govern the 
demand and supply of oil The letter opens by 
stating “it 19 evident that the present methods of 
(.aptunng oil deposits la wasteful to an alarming 
degree, in that it becomes imj>osaible to consrr\c 
oil in the ground under our present leasing and 
royalty practices, if a neighboring owner or leasee 
desires to gam possession of his deposits” In 
another paragraph, he says that he is advised that 
our current oil supply is kept up only by drilling 
many thousands of new wella each year, and that 
*'tbe failure to bring in producuig wells for a period 
of two yean would slow down the wheels of indus 
try and bring about a senous induatnal depression.” 

Elsewhere, he refers to the fact that the production 
of over 300,000 wells throughout the country u m 
excess of our immediate requirements, and that this 
over-production brings down the price of oil, and 
this in turn leads to a wasteful and extravagant use 
of the oil 

It IS evident from the tone of the Presidenfs letter 
—which, by the way, represents the altitude of many 
of the most expenonced, thoughtful and far seeing 
of our oil specialists—that be is anxioqs about the 
future of the oil industry and realises that, although 
the oil resources of the United States are of vast 
extent, the demand for oil is growing so rapidly 
and the methexb of recovery of the oil are so waste¬ 
ful, that the country may find itself rather suddenly 
confronted with disaster in the shape of a positive 
oil famine with far-reaching effects 


Prior to the gathering of the Oil Conmrvation 
Board, the American Petroleum InHtiiute in\csli- 
gated conditions in the oil Indll^tr\ and j>iibliNhcMl a 
report, re[i]ete with slatisticN that are, of course, 
thoroughly reliable no far as cxi'-ling facts are con¬ 
cerned Our criticism of tins work relates only to 
that part of it in which the Coniinillee pawfcs from 
facts to opinions. When the report t nlcrh the field 
of prediciion, il weeraa to us that il is allogeiher loo 
optimistic, and tends to lull the tountrv and the 
government into an attitude of unjustifiable security 
as regards our future oil supply 

Are Oil Snppliea Inexhaustible? 

A study of the report shows llmt it arrives at 
three major conclusions First, that our reoervos 
of oil arc practically inexhaustible, second, that 
though our production may fluctuate, there will l>e 
no danger of an oil famine, and, third, that there 
Is a negligible amount of wasting of oil in the 
industry 

In the matter of supply, the re|)ort deals, first, 
with those oil resell es whose amount cannot be esti¬ 
mated, and, second, with those whose amount can 
be subjected (o estimate As regards those reseries 
whose oil content cannot be estimuted, we read that 
*^he greatest of the national petroleum reserves con¬ 
sist of 1,100,000,000 acres of aH-v»'t unexplored and 
unproven land inlaid with sedimcntory rocks that 
await the drill ” Under the beading “Reserves Sus¬ 
ceptible to Compulation,” the report lists the present 
producing wells which it believes lo be capable of 
producing, by flooding and pumping methods, 3,- 
210,440,000 barrels of oil; and from proven but 
undeveloped lands it estimates a recovery of 2,110,- 


178,(K)0 barrels Thf Innlilutc, iherefore, believes 
we may Ik» cirlain of a future recovery of 5,.i2L,- 
(KKI.OUO barrels of oil from the present produemg 
wells, and frfuti lands wliuh wc know to contain oil 
l)ut which have not yil been opened up 

III thi (haplrr on oil in the June issue, we drew 
attention to the fad that only a limited percentage 
of the oil in the sands is recoverable by flowing 
and pumping, and that for (.very barrel of oil recov 
ered, ihrtv barrels of nil ore left in the sands. 
Furthir invrstigattnii iditiws (hat we were too ron- 
Mrvativp It iH neartr the truth to say that for one 
barrel rec overtd, four remain in the ground Basing 
Its calcululions, evidently, upon the 80 percent of 
oil remaining in the sands, the Institute Committee 
estimates that, afu r natural flowing and pompu^ 
have brought up oil they lan, there will remain in 
the area which is producing and proved, 26,000,- 
(KX),(M)0 barrels of crude oil, “a considerable por¬ 
tion of which can l»e recovered by improved and 
known processes siith as flooding with water, the 
inlroduitioii of air and gas pressure, and mining,** 
and that lhe.se mrthiHls will be resorted lo when the 
selling pru-e of crude oil justifies the expense of 
recovery 

Then the report slates that, when the price justi¬ 
fies, It will be possible to treat the vast supplies 
of oil Nhalc, in which it is estimated there is a 
resrrvr of 108,000,000,000 barrels 

Should the time ever come when even the oil 
shales are exhausted, U will be possible to obtain 
from our huge coal deposite a total of 52^000,- 
000,000 barrels of liquid products yielding 92,000,- 
000000 barrels of motor fuel, to say nothing of 
70,000,000,000 barrels from lignite Thus, the In- 
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THfc. DISTUIUUTION OF CRUDE OIL AND ITS VARIOUS PRODUCTS 

TAf Ilf/, ai It cames from thr wrtit i% firxt ttofed 0nd then pumped to the refAtry where U ks dtsttUed The residiing oiij. et cetrra, arc then attributed to the coneumerM 


Mitutr report arrives at a grand total of future 
ftupplim of petroleum of over 734,000,000,000 
IkarrrlA. 

A very Te»pectable total) were it ba 3 ed upon well 
catabliMhed fa<.tB But it in not so based, for, m 
spite of the high charatler and undoubted ability 
of the men who have written the report, thu esti¬ 
mate of future recoverable oil supplies, is, after all 
IS said and done, largely a guess 

The underlying trouble with the |>etroleum indus¬ 
try IS that thr luw of supply and demand, which 
governs all other industneM, is inoperative in this 
But we must not imagine that any monopoly exists 
Far from it The trouble dates back to 1875, 
“when a Supreme Court JusUre of the State of 
Pennsylvania, initiatrd that line of analogy, out of 
which was eventually phrased the diUum ‘oil and 
gas belong to him who reduces them to possession * ^ 
Had tlie judge followed the prevailing law regarding 
mineral^ that they were “property in place,” the 
present diSHMiroiis methods of oil recovery might 
have bc(*n avoided But since the oil as it exists 
111 the ground ib fluid, it would have licrn neersaary 
to provide some method of fair distribution of the 
oil as It was brought to the surface, the distribution 
being based mainly upon the resjiertive acreage of 
Uie various owmrs of the surface properties So 
true IB this, that today it is betoming increasingly 
evident to the oil industry that, for the stabilization 
of the industry, for the placing of oil recovery upon 
a practical, scientifK Imsui, for on equilohle distri¬ 
bution of the oil based upon surface ownership, 
for the elimination of the present enormous waste, 
both of oil and capital, and, above all, for the main- 
teiumce at all limes of a generous reserve of oil, 
il IS necessary that what has come to be known as 


“unit operation” be established in the industry. 

In ot^r words, cut-throat, grab-all-you-can com¬ 
petition must give way to mutually cooperative 
dnlling. 

Under the present methods, as we showed in the 
previous chapter, the work of oil recovery is being 
done on t)ie pnnciple of “first come, first served ” 
As soon as a new well is brought in, there is an 
immediate rush to buy up the adjacent surface lands 
and drive down wells with all possible speed to 
tap the fruEiful sands More often than not, the 
free gas is allowed to go to waste, for it is the oil 
that the drillers are after No effort is made to 
pn^rve the gas pressure, and consequently, only a 
fraction of the oil is re< overed, leaving in the ground 
u vsHt amount that could have been brought to the 
surface if the wells had been properly spaced, as 
they would have been under a cooperative, unit 
(4)stem, and if lare liad been taken to maintain the 
gas pressure at the highest possible limit 

Eighty Pereenit Left in the Ground 

Gas IS the most important agent in the recovery 
of oil From the first rush of the giant geyser to 
the last barrel that is brought up by pumping, it h 
gas pressure and gas pressure alone that is the great 
e>pelling agent 

Let us look at this all important question more 
closely The oil, as we have seen, is distributed in 
the microscopically small interstices of the rock 
sands. It is under enorinnus pressure and thr pres 
sure IS maintained because of the strata of gas 
light rock which lie almve and below the sands 
A proportion, in some cases a large proportion, 
of the gas is free, but the greater part is condensed 
in the oil Under present methods, little or no care 


u taken to i onaerve the goa, and therefore the pres¬ 
sure, in the sands. As the gas escapes, the ability 
of the remaining gas to expel the oil falls rapidly. 
Furthermore, the gas condensed m the oil renders 
jt less viscous—more fluid. Oil may be so nch in 
gas as to be as fluid as gasoline In this condition, 
it can be forced freely out of the sands; but as the 
gas escapes, the oil thickens and flows with increas¬ 
ing reluctance It clings to the surface of the voids, 
and capillary restraining effects become more active 
llemv It IS that, under the present wild methods of 
operation, after the first great rush and escape of 
gas and oil, the yield dies away so rapidly that, 
when the last barrel of oil that it pays to lift has 
lH*en pumped, 80 percent of the oil remains gummed 
up, aa It were, in the sands 

Cooperative unit operation, with wells so scien- 
ufiially spaced as to secure a gradual withdrawal of 
the oil to meet the current demands of the industrv, 
would prevent the present wild fluctuations in the 
supply (and the pnu) and the wells, so operated, 
would constitute a vast reserve of known or closely 
known quantity 

But even with unit operation, it is doubtful 
whether the recovery by drilling and pumping could 
be muih more than doubled It is probable that 
50 percent of the oil would still remain below 
ground Hence, a great deal of thought has been 
given to the problem of recovering the oil by some 
more effective method, and the latest, and in our 
opiniim the most promising plan, is that known os 
the Ronney Proce8^ so named after the well-known 
engineer who developed it Realizing that gas pres¬ 
sure IB the great expelling agent, Mr. Ranney’s sys¬ 
tem seeks to maintain this pressure unimpair^ until 
all or practically all of the oil has been expelled. 



Til*- MAN[lfX>LU HOUSE THE PUMP ROOM 

From thl% point, the attribution of the crude oil lAroufA trunk tine^ u controlled The oU in the refinery it in coniMAt niolfan, pmng lAreofA thit room merol tlmee 
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111* method It made very clear in the aocompanying 
illuitration. 

Briefly atatedf Mr Ranney** method it thit a 
theft It driven down through the oil sandstone into 
the shale or other impervious rock below it From 
the bottom of the shafts a senes of tunneU is dnven 
throu^ the underlymg gat tight shale Holes are 
drilled at abort intervals through the roof into the 
widtione, and they are connecied with an oil pipe 
line withm the tunnel The gas pressure it mam 
tamed by meant of compressed air pipes which lead 
into the upper portion of the sandstone As the 
lower parts of the sand are drained, the oil settles 
down from above under the influence of gravity and 
air preMure The oil pipe line leads to a separator, 
which baa a gas out let pipe at the top and a water 
tap at the bottom The oil » led from the sep 
arator to a vacuum pump, by which it is lifted to 
the surface 

The main shaft of the system ib dricen in the 
center of a 40 acre tract, which is the unit of oper 
ation The tunnels with their mine wells are placed 
around the edge of each unit, and since these little 
oil drainage wells are spaced about ten feet apart. 
It follows that there are 528 wells through which 
the oil from 40 acres may be recovered 

Moat Promising Fields Already Exploited 

In view of the naval, military and industrial in 
lerests involved, it is positively appalling to realise 
that the oil industry is literally * living from hand 
to mouth'* We ha\e been using up our oil as 
though the supply were a mighty and ever flowing 
river instead of a cistern of great but absolutely 
limited capacity Nobody on earth knows how 
much that cisiirn holds All we do know is that, 
under the pnsent methods on)oni is at liberty to 
bore into the cistern insert his own spiggot and 
draw off just as miuh us he can get We do know 
that the ^reat army of well drillers tames a banner 
whose motto r ads ‘ Every man for himself and the 
devil take the hmdmost* We do know that under 
this wild free for all sf ramble, the rate at which 
the cistern is being emptied is increasing at an ever 
accelerating pace 

Julian D Scars of the United States Geological 
Survey, reminds us that it required forty one years 
and four months to produic the hrM billion barrels 



CHOKING OFF A f USHFR 
Thfie pipes and waives prevent eitapt of oU an / ga 


of oil, that It took only eight jearb and one month 
to bring in another billion barrels and that only 
one year and seven months were required for the 
seventh billion to be brought to the surface In 
the presence of this rate of increase anyone who 
tells the American people that the cistern has prur 
tically no bottom, is doing the country great dis 
service and is heading the oil industry for disaster 
In looking to the future let us keep our r^en upon 
well ascertained facts Then arc fice states—Penn 
sylvania \Kest Virginia Ohio Indiana and Illinois 
whose oil liearing areas ga\i is mh promiM for 
ihi future as docs the area we luce bfl Neverthi 
less althouKh the rale of consumption wis then but 
a fraction of the consumptiin today thiM prolific 
fields were drained out in a tornpiralively few years 
No one ran offer a sound reason for lelifunp, thil 
we shall ^ei a greater proportionate yield from the 
oil liearing territory which i8 left 

In closing this chapter mention should be nude 
of the encouraging fact that nearly all of the large 
companies have come to realize ihil it is obMilmely 
nereHMury to check indiscriminak and wasteful drill 
ing Recent developments in California provi thu 
hurthermore, wi must remember that the areas 
whuh are known to be oil bearing have been sub 


jecled for years to a thoroughly scientific search 
by an army of trained oil grologisls upon whose 
findings and advice the wells of the great oil com 
panies have been drilled Hence, it is reasonable to 
believe that under suth exploration, the most prom 
iHing fields have olriady been exploited and the 
richest pools di lined away 

Ihf fait that the supply of oil has hitherto kept 
pare with the rapidly incrcising demand, is due to 
the acudenlal finding of boine enormously rich 
pools, huch as those in California and the midwest 
Ov«r HOOfXK) wt Mb are producing about 2000000 
bairels a diy but about 2S jiercent of these wells 
an dry hole's and it is said on good authority that 
in the banner veir-192J-o\* r $91 000 000 was 
spent in drill in,; dry wells throughout the United 
Stales In 1921 James McIntyre writing in the 
Oii and Gas Jt urn tl showed that in Kansas, Okla 
homa Icxas Arkansas and 1 ouisiana 4 779 test wells 
were drilled on untc sti d leases and of these 2 182 
failed to bring up any oil In these tests 111 court 
ties gave 100 percent failure rrpre'tenled by 225 
wells and in 29 other counlitb, 6H dry wells were 
driven representing 75 7 percent failun In 1921 
Marland writing in the Satinnal Petroleum Neus 
*«lated that the Amen an petroleum induslrv since 
its beginning has sold its < il fer $1900 000 000 less 
than It co«t to drive the wells and lift the oil 

When. Is the Industry Heading^ 

The rontinmly of the oil induMry is dependent 
upon thi accident of bringing in i floid of oil from 
wells if ernniious prrdiicdori In August 1925 
sQvs Mr Stars half of the prodiirlion of tin 
I niUcl S| iip*. or 1 000 0(K) barrels a di> was com 
mg from rnly 3 500 wells in riphi c il fields The 
other null I n bands wen coining fr im 27 j 000 
wells scattered (liroughout (hi rest cf the country” 
I>''s thin two prntnt of the wells were yielding 
50 |Krtrnl c f ihi c il 

If ill It two pcrrtnt had not fortuitously been 
]ji uipht in dt the psych moment,” where 

would our industry hive iMen^ 

q /n our Se/hmhir issue ue shall shou how oil 
may bt t mservtd by IntUr driUingntul refining 
and how by uwng high spied motors 40 percent 
incnnse in automobile milt age may b* secured 



LOADING THL T\NK CARS 

/s tA« Mkgnund are the preusri iritff and storage tanks In the foreground u the load 
ing rack Nota the jouued pipes used for fiUng the tank cars 



IHt KANNhY MININ( PROi tSS 

The romprrssed atr farces the od fnm the sandstone u hereupon it ftous through pipes and 
1 $ pumped to tht <ur/aci Nvttce the oU and water separator 
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Ahum H ( o> fptrn u> tir IJmtfd bTAfis Aikpl4m^ Carr Saratoga in A tion 


Giant Floating Aircraft Bases 

"Saratoga” and "Lexington” Are Unique in the History of Naval Construction 

By J Benuinl If alker 


II (ompUtioii al llu \ inU of th( 

\ w \ork Shipl uilrliiir, ( orporution 
( ir ill II %(w Jirs<) and of iho Fall 
lli\i r Shipbuilding Corjioi ilion at 
“ Quiiua VlusHathiiAf Its are Iho gn it 
Haraliips 1 nhi h that iniii li nl UMrd trrm * uniqui 
tan b< upplird >vilhout ftar of (ontradii tion Air 
trafl earners ha\o been built liefore—lots of them— 
]>ut nc\(*r has thin laen jut TnoU a rarner of the 
lombined «i/(- and Hj>ecd of cither of ihcbt rtmark 
able ships 

To understand jiN wliv they are ^hat they ^rr it 
will be hilpful to ^i\c a brief risuint of their his 
tory dating from the year 1910 when under their 
original design lliey were ili^sed ns battk cruisers 
Ilf IS 100 tons Ab buih they formed two of a 
squadron of six, which was part f the famous 1916 
naval prof,rara Subscqurnllv nndlxf lusi of certain 
lessons liurned from the British luvv ihi^ ships 
were piovidrd with an exterior bulgi as a pncaii 
tion igiinsi trrprdo attaik, and other (.hange-. wirt 
made whnh raised ihur displacement In M 'iOO tons 
IX hen tlir first designs were made publu they 
were subjrilid tj severe criticism (m which the 
Scicmtifu Ai leii m l ok i nuher jirormnent part) 
beiaiise of the fol tint f the 21 boilers 12 were 
locnted alove ihi pnteitivp deck and therefore 
above the witirlim wli r they wire liable to be 
wreiked by the firNt Muddb f an enemy s f^Ivo 
Thi ^^vy Department realized ihe force of this 
niililiiv ibje lion and in the ul m jmnt redesigning 
of the ship in winch the hu!"c and other new feo 
tuns al \e nfcrriil were ini irporitid thev took 
the oppirliinitv to ledesign the boiler pi ml sub 
fctiluting 1° boilers of larger c'ipafit> in place of 


the previous 21 and pluiiir, all of these boilers in 
till 11 (ircpcr position iiekw tin pioteclne deck and 
thercfiri l>elow the waterline Ihisc battle crmseis 
prutly exceeded all existing or proposed ships of 
similar Ivjms m size spud and gun power The 
iimiii iMrtuiilars were as follows length on diik 
U75 feel extreme breadth 106 fcci mean draft 
II feet normal displacement ')<)0 tons and 
Bfieed 13 21 knolR Thev carried a powerful armi 
mint of eight sixteen inih 10 caliber guns in four 
till rets and an anti torpedo armament of sixteen 
6 -in<h II caliber guns in addition to four 3 inch 
anti aircraft guns 

An 800-Foot “Landing Field** 

Under the Washington treaty for the limitation 
of naval annament, the I ujted Stales and Japan 
were allowed to select two capital ships, which were 
then under construction for cxmversion to aircraft 
(urneis The battle cruisers Lexington and the 
Saratoga were selected bv the United States Navy 
Ihese carriers were not to exited 11000 Ions dis 
placement Accordinglv the plans wire again re 
drawn to convert these two '•hips whn h were already 
partially ioiihtrucled, into aircraft earners Our 
wash drawing shows rh« Saratoga as she will ap 
pear whin in service, and thi aecompanying photo 
graphs taken while she was yet under construction 
give an exiillent imprciMon of the < haractenslics of 
these truly remurkahle sister ships As redesigned, 
they measure 810 feet 1 mg on the waterline and 
880 feet on duk The extreme beam is 106 feel 
and the draft will be s mrthing under 10 feet 
Of till revised luittle cruiser design it may bo 
said that all which remoms » the hull and the mo 


live ]>ower—everything else has been completely 
(hinged to meet the requirements of aircraft scrviie 
\jewed from any angle whether abeam ahead or 
astern the ship is not now recognizable as the trim, 
rakish looking hallle cruiser with its two ellipliial 
Miinkestarks its two lattice masts its fiur big six 
icen me h gun turrets and Its powerful secondary bat 
tery amidships In the hist place, the whole of the 
original huperstrurture hob been bwept away Gone 
are the 16 mch guns the massive turrets, the heavy 
cranes, and other liattle cruiser accessories Instead 
of the low, rakish craft as originally planned, we 
have a huge hull with a flymg deck whuh every 
where, throughout the full length of the ship, towera 
60 feet above the water, or nearly twice the hei^t 
of the ongmal design whose loftiest deck had little 
over half as much freeboard Hie two smokestacks 
have been replaced by a huge, elongated structure 
enclosing the uptakes, which is about 70 feet in 
length and extends about the same distance above 
the dying deck To provide a clear deck for the 
airplanes wbta landing or flying off, this tmdee 
stack, together with the turrets, military most, et 
cetera, has been moved over to the extreme star 
board side of the ahip with the result that the airmen 
have a “landing field” which has a clear width of 
between 81 and 90 feet throughout the greatest part 
of Its length and extends unbroken by any obstruc 
tion for 8W feet The lines of the fore dedt have 
been swelled out in order to give greater width at 
the bow, the extreme end of whi^ has been cot 
squarely off This effect is seen clearly in our bow 
view of the ship Towards the stern the deck is 
c amed out beyond the hull, and in order to prevent 
a low flying or disabled airplane from hitting the 
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tfter edge of the deck, it u earned down for the 
laat 20 feet of lU length at an angle 

Ranging along the deck amidahipe, immediately 
below the flying deck» are a Mries of rreewa within 
which are nested the ships' boats Above the boats* 
at each end of each recess, is a horizontal davit 
arm* eledncally operated—these arms swinging out 
when a boat h to be launched or recovered The 
oAcers are berthed aft Ik low the fl>ing deck, and 
at the extreme after end will be noticed the stair 
way and landing by which the pervinnrl can pass 
from one deck to the otbet 

Although these ships have lo^l tlieir ^rtat 10 inch 
guns and their numerous battery of 6 inr h guns, 
they are still formidable fighting craft for ihcir 
mam battery consisti of eight SO caliber, flinch 
guns earned in four armored turrets Both guns 
and tumts, it u needless to bay are of the latest 
(lattcrn, the guns being of high \(locity and great 
range and power Fhe turrets like the smokestack, 
are tamed close to the starboard side of the ship 

WiU Cury 72 Planes 

These huge ships each carrying 72 planes will, 
of course* be subject to fierce attack—the very first 
object of attack if possible—by the enemy Their 
Hpeed will protect them against surface ship^, but 
when the attack comes from the air, they will have 
to depend upon their own airplanes and upon then 
anti aircraft battery Tins battery is one of the 
finest features in the ships, for it is not only numer 
ow but It consists of the latest type of long caliber 
high velocity S inch guns, with a vertical range far 
exceeding the height at which any attacking planes 
will fly Six of these guns are mounted forward 
three on each beam, six are mounted aft and all 
of them are so placed as to command an ab<«oluteIv 
\ertical limit of angular fire The forward guns 
are mounted on sponsons which extend suf& lenlly 
far out from the hull to enable the guns to fire ver 
lually without intirferencc by the flying deck The 
after guns are tamed on the mam deck where the 
flying deck h cut away as ixplainid earlier in th< 
article This antiaircraft battery is furninlied with 
the latest instruments fur determining the height 
and the distame of an approaching airplane and 
the mechanism is such that the e]c\ation of llie guns 
is automatically adjured to ke«p continually trained 
on the airplane during its approach Their rate of 
fire u very rapid and they will be able to direct 
such a storm of *ihell* that the entmy will be forced 



A BOW VIFW OF Tlir SiR^TOGA 

Note the Hide deef cut o§ square to increuHe ipocr 


up to an altitude at which the chant pm of droppin,^ 
a bomb upon the ^hip will 1>c very remote 

The importance of this defense can scarcily bt 
over (stimated for it can readily he understood th it 
tbe detonation of one or two bonil^s on tbi flyiii 
deck would prohahlv wretk it mo completely a^ lu 
n nder it an impoMMihle surfat c for ihi flying on c i 
the fljirtg off of planer Hum to r ur thinking is llu 
most vulnerable fiature in all airplane i irnt and 
doubtless in an attack there will lie many a hcroi 
pilot who will lie willing to laki a chime hy divinj, 
down through the barrage in the hojie of getting 
(lose enough to make «ur« of a hit 

Between the smokesioik and the forward pun of 
turniM aip the bridge and the finhting must 1 
these MhipM the lattue ma«t has been uhaiidonid un I 
the well known Driti«>h tiipod miMt Bul)*<lituud \i 
the top of this tvpe ih located a gum uitrol h uh 
of a l>pr generally Mniil ir to th I'-e with whuh the 
public 14 familiar on our battlcMhipx On tin iftcr 
side of the Mmokestaik is lew He d u bcrjndury gun 
control house whuh is smalhr but smiilsr in its 


equipment to the main control position on the ma^t 
I he navigating bridge it should be explained, runs 
entirely around the tripod mast at about its mid 
height Above the tripod will extend the customary 
LopinW with ilH yards f>r signaling purposes 
Bcfm el this deseriplion something should 
te Mtid ilnut d i( ihcr remarkoldf* feature in tbe**ie 
sliipt ind ill it 1^ th< inolnc power which is of the 
lull iilietiif t\|e lint hi'i l>een so fully tested out 
with sitisfutiiv IIMilts as (n montueCling power 
111 ( ur luisi 1 ittli ships In biief it consists of 
s|( im lull iiH s dircf t euiini(ted t > ci*< liic generators 
The current is Ird ihiiiir^h a nnirolling station to 
cjp^lit ill lilt nulorH which are mounted in 

t mil 111 llir ml urd i nds f the four propeller 

shafts ^lien it m slued ihit the total designed 
shaft h r^jioHir of ihi S'tta/Of^a is It^OOO it will 
bo realized thit ill f the \ari >us units in this power 
plant are of cxcepli mal si/r exceeding anything of 
the kind | ti 1 1 luslv nmunti d on a ship The electric 
plant w uiM le suffi uni to supply the light and 
power require ini nlH of the ilv of Boston 

4 Complete Aircraft Boee 

Through >iJt all the many changis which have been 
made 111 these ships the p wer plant has reniained 
pretty mui h aa it w«s originally designed and 
since the ships ire seiirnl ihouBind tons lighter 
due to the renioxnl f heaxy guns tumts ond armor 
it lA reasonable to rx|>ift tint on then trials thev 
will develop a spied of dl knots If so this will 
put them as fir m spied is concerned in the class 
with our fasti si desKivcrs—in still water In dis 
tori ed water when the st is run high thev will easily 
driw awav from attacking dchtiovers 

Tt nia> ha\e been nnlioid th it in this description 
we liH\e Slid nothing ah nt the interior arrange 
mints if the Sciri/cgu This is in accordance with 
till wishes of our Nicy neparlnunt which like thoAi 
if all other navel powers m keeping the internal 
arriii,^eincnis of the aircraft earners a carefully 
narded secret Jiid ing fioiii our pnsent aircraft 
tarric r the / ingA v it is safe to siv ihil the intenor 
Hill pr Mill f )r the storage of iirpUnis space for 
ihcir asHTinllv ind elevate rs lei I ring them up in 
llie i s mi led e iiditioi I i the flviiig deek I here 
will also Ih the ne essary mi hine shops and repair 
f i< ilUu*s lar I links f r the storige both of the 
ship s oil fu I ind I the hr^.e quantities of gasoline 
f r the sujpiv ef the aii| lanes Over and above 
this room must hi f und for berthing the crew 
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The Physics of Grolf Balls 

Science Could Show the Sporting Goods Manufacturers How to Make Better, Faster and 
More Elastic Golf Balls, Tennis Balls and Baseballs—A Challenge 

By H. H. Shddon, Ph.D. 

Cliainiian of ihe pppariment of Pbyilca, Waihlnglon Square College, New York University 


I rettnt >earA, a grrat dial has hctn 
wrillen alioul golf Tlir xlaipi, the 
relali\e \ulu(s of •^IcrJ niid woodin 
shuflH, and other fine points lm\e betn 
dis( ijHM d very fullv But th( part of 
the gJiine that deiurve^ the int>*«t tanful study jb 



the ball lUclf 

Afler nil, any kind of hard, heavy objeel will do 
to hit the ball Hith, while the man with an incorrctt 
stance dnea not nereh$uirily make the ahortesl drive 
(H\en a poor ball, however, the results arc sure to 
be poor 


Meuauring the Bounce 
Provided the l»all ia kept within the preKcribed 
limits of size and weight, there are left hut two 
variable factors to study, its elastinty and iU aur 
face markings Of these, the elaHtn ily is the simpler 
to test because, regardlcbs of all sorts of fancy tests 
that may be devised, the only one that gives real 
information as to how far the ball will go when 
struck with a given blow is the **bounce’* test If 
one drops a golf ball from a giv^n height, how 
far will It return^ 'fins test does nut, however, 
measure “elasticity” in its scienlihc sense Instead, 
It measures the “(oefikieiil of restitution,'* and this 
IS the important conaideration 

It IS possible to measure the elastuity of a hall 
by placing weights on it and noting iLs decrease 
in diameter (compression) ]>cr unit of weight added 
TTiis test flattens the ball a hit at the bottom where it 
touches the table and at the top where it touihes 
the weight It also bulges it out at the (Tnter 
(Figure 1 ) Obviously, the strain produced is not 
due to compression, shear, or stretch Nevertheless, 
It is some lombination of these lliereforc, elan 
ticity of some sort may be measured in this manner 
Through such experiments using weights up to '10 



■phafcjW—nlw li f h Ki 

STATIC VERSUS DYNAMIC MEASUREMENTS 


Kiliihe 1 ^featurementt und^r static condutons appar 
tntly have no coanecUon with action under dynamic 
condtUons 


kilograms, the author has found, however, that thero 
IS no ronnection between this effect and the hei^t 
of rebound after falling That is, a poor ball may 
ipquire either a greater or a lesser force to com¬ 
press It a given amount than will a good ball A 
poor ball is also likely to acquire a permanent “set" 
more quickly by this test than will a good ball, but 
this IS not necessarily bo 


Another AliU 

Now thal ▼acetioo tune hea errlT«d» 
ProfMoor Sheldon has tamed fab etten- 
tioD to the lofviy golf balL He plaoea the 
blarita for short drivea end for albe end 
poll, largely on tfab dimimitiTe apbare. 
Thb meant that it b the manufactiner of 
the ball who b to blanM for the ahort- 
oomingt of thb product, for the ball itadf 
could doubtleaa be unproved by adendlic 
experimantation. 

In the accompanying article Profeaaor 
Sheldon explaina how to meaaure the 
“coefficient of reatitation" of the ball. 
On thia coefficient depends the length of 
your drive on the linl^ 

Here b a new excuse for the poor 
golfer. The coefficients of the ball are 
wrong! 


To those who arc alnady familiar with “hard 
ness” testing, it will be seen that the kind of tent men¬ 
tioned above is not very different from such a “hard¬ 
ness” test as, for example, the Brmell test In this, 
the fone required to push a sU^l ball a given 
distance into a surface is measured. This suggests, 
incidentally, that other kinds of hardness tests might 
he used for testing golf halls Tests that were made 
with the M leroHcope were found, however, to be of 
no value In testing hardness with this instrument, 
a small steel “bobbin” is allowed to fall on the 
object and then rebound This rebound gives a 
measure of the hardness Obviously, this ought to 
give the same result as allowing the ball to fall on 
steel and itself r^und, and this result would be ob¬ 
tained if the ball were of homogeneous material 
throughout As this ta not, however, the case with 
a golf hair, since the bobbin is small (weight about 
40 grams) only the surfare material or covering 
of the hall is effective The same method with a 
large weight would, of course, be effective, but it 
IS obviously easier to test the ball by dropping it 
Other testing devices sinh as the durometer and 
ilastonieter also measure properties of the surface 
layer oiilv 

This rebounding properly of the ball is of such 
fiiiidanirntal importance that the coefficient of resti¬ 
tution should he given by the manufarturer Fewer 
claims should be made without giving the infonna 
lion obtained by the rebound test to back them up 
Without going into the itiatheraatieal analysis, the 
coefficient of restitution, thus obtained, is found to be 
equal to the square root of the heif^ from whidi 
the ball is dropped, divided by the height to which 
It rebounds Stated as an equation, e = V Ai* 
In order to find this value accurately, Ac ball 


should be held in some sort of a release* for ex¬ 
ample, between two strip-brass springs or in a 
clamp, os shown in Figure 2, and allowed to drop 
on a hard, rigid object such as a block of iron 
(Materials such as wood will dent slightly and spoil 
the' result) As the eye is easily deceived if the 
ball is not viewed strictly on the horizontal at the 
top of the rebound, it u necessary to use a nng 
and to look across its top so that both sides are 
seen at the same level Its height should be ad¬ 
justed until the top of the ball just shows above on 
the rebound Both of the heights roust, however, 
be taken from the bottom of the ball 

Why a Smooth Stufoce ii Undesirable 

Balls measured in this manner showed a variation 
in the roeffirient of restitution ranging from .76 to 
87 It was also noticed that the poor halls fell 
off with increased height, which was certainly not 
true up to eonsidi Table heights with good balls 
Of course, heights corresponding to the normal dis¬ 
tance of flight of driven golf balls were not employed 
in these tests, and it would therefore be interesting 
to make tests at plairs where facilities m the form 
of a high tower, building, or cliff might be available. 
In order to be of real value, a study of this sort 
should he made and correlated if jmsHihle with 
the various constants of the pure materials (meas¬ 
ured by such instruments as tliose mentioned above) 
which go to make up the ball In this way, a 
better hall than any yet constructed might be 
evolved, iiiuch to the delight of the experienced and 
serious golfer 

With regard to the markmgs on the surface of 
the hall, much information of interest and value 
may be obtained When a ball spins, due to a slice 
or pull imparted in the driving stroke, the fncUon 
With the air brings about a difference in preuure 


i 


i 


THE COEFFiaENT OF RESTITUTION 
l^ictnix 2* TAu meoiurfmeRX under ifnande mUdotu 
requires no more equipment than u shown^ totetMor with 
the equation 
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EFFECT OF SFIN ON FIJCHT MLASLIRINC PRESSURE DIFFERENCE 


Ficuu S, U and b) The solid arrows in the figures show the direction of spin and trans Filure 4 iFhen the ball is rotating, the liquid in the manometer u higher on one eide than 
latfan of tka ball when tn fiight The dotted arrows indicate the kind of putt that will result on the o/Aer The '“egg crate'* prevents the ait from whirling and a§eciing the restdts 


on lU two aidea (with re^rd to the direction of 
flight) «nd thU cauM it to follow a curved path 
either to the right or to the left, depending upon 
the direction of ita rotation, looking down on top 
of the ball dunng its flight (Figure 3a) the ciTcct 
of ihia dpin la aliown Obvioualy, the greater the 
friction of the aurfare with the air, the greater will 
be the deviation from the true path for a given npin 

It may be asked, ^^liy not use a smooth surface 
and thus largely avoid this spin which results in 
deviation’” The answer m that one form of spin, 
an underspin produced by hitting the bull slightly 
below Its center, is highly desirable, for this pro 
longs Its flight Figure 3b illustrates this spin when 
the ball is viewed from one side when in flight It 
11 necessary lo strike only a very little Mow the 
center in order to give a considerable undcrspin 
On an average drive about one twentieth of an inch 
IB enough In addition to this useful underspin, 
ui making difficult shots it is H^mteUiues desirable 
purposely to use some slice or pull, thus obtaining 
the curved flight due largely to the effert of mark¬ 
ings on the Ml At the same lime, the frntion 
with the air caused by a roughened surface must 
not be so great os to impede the progress of the 
ball too greatly 

Analysing (be Spin 

The proper surface markings should obviously 
be thooe that will give the maximum efl'ect due to 
spin, with a minimum of air resistance At first it 
might oeem that ihfwe two things would be the same, 
for the spin effect is, itself, due to air friction. It 
should be observed, however, that the velocity of 
any mark on the ball due to rotation may be quite 
different from its velocity due to translation through 
space. Coupled with this is the fact that the air 
r^sttftce IS roughly proportional to the square of 
the velocity of the ball This results in spreading 
farther apart these two effects above mentioned. Fur* 
ther, a large portion of the air resistance is prob¬ 
ably due to the impact of the air against the nose of 
the ball, whereas the other effect u due entirely to 
fnetion at the sides 

Sir J. J. Thomson has measured the difference in 
pressure on the two sides of a spinning golf ball. 
He rotated such a ball rapidly on a spindle, direct¬ 
ing at it a blast of air, and found the pressure 
difference by means of a water manometer (Figure 
4) He ihowed that the pressure difference on the 
two sides (P* - P») *a KVfcV,, where K u a con¬ 
stant, is the veloaty of air, gnd V, is the velocity 


of spin This constant K, will obviously depend 
on the markings of the ball and it might well be 
specified for each type of ball JKild The amateur 
who is likely to slice badly could then give up any 
advantages of undersptn whub he is incapable of 
controlling and purchase a ball havmg a low con¬ 
stant K 

It 18 by no means a simple muUir to measure K 
without proper tools It would require a (Ie\ice 
such 08 a tachometer to measure the velocity of 
spin, and a pitot tube to measure the air velocity 
pait the ball. Comparative \alueii are easy however, 
to olitain This may he done by using the same 
driving motor revolving alwiiv^ ut the sanu speed 
111 connection with an air blast blown from a fan 
through something of the nature of on egg-crate 
The latter precaution is taken in ordir to avoid air 
spin The exhaust end of u vacuum cleaner might 
also be used, or any other type of blowir that is 
handy As only comparative values art* necessary, 
tests of this sort answer very well and wc might 
therefore use os the unit values uf our comparative 
H>stem the value of K found for a perfectly smooth 



EFFECT OF AIR FRICTION 
Ficuu S; The greater the air fncuon, the farther back 
the bail wiil ba drioen by the action of the air biast 


\ya\\ This would at once eliminate all troublesome 
velocity nie4iHures 

It has been shown by P C Tail that the rests- 
tanti* of motion of golf balU through the air (“head 
on rraislame”) is proportiondT to ibe tupiure of the 
velcHity It seems extremely unlikely that this rests 
larii-e would be affcf trd to any great extent by the 
markings on the ball although some Hiiiall effec.! 
might possibly be oln-erveiL This relation between 
head on resmtance and vclorily lould l>e shown bv 
supporting the ball by a long thread attached at 
cither side and projecting a blast of air in such a 
dirretion as to laiise it to swirig back to a steady 
position, as shown in 1* igure 5 In such a case, the 
frictional force due to the air blast tan ha shown 
lo be approximately F , - Wx/I, where W is the 
weight of the ball, x is the horizontal displacement 
from the equilibrium jiOHition iii quiet air and 1 is 
the shortest distance of the center of ball lo the 
axis of support For large deflexions (more than 
degrees) this simple ((jualion does not hold So 
we must write F = Wx/I cos b, where o u ibr 
angle bi tween the vertical and the direction of the 
line from the luill to the axis of support For thewe 
who do not iind<*rHiand tngonumetrv, let me say 
that eoH o in the figure is equal to h/l 

Might Mewaore u l*ugillal*a ^^Wallop** 

These expcnnieritM, then, supply the desirable 
facts about golf bulls It is obvious, moreover, 
that similar methods can as easily be applied to 
tcnni*< balls, baselmlls, billiard balls, and so on 
If sportsmen would interest themselves in the deter¬ 
mination of such constants, it is obvious that the 
manufacture of aucJi articles would soon be revo¬ 
lutionized Stanciardixation would be brought about 
to such an extent that home-run records and so on 
would increase from year to year 

1 have suggested \ory briefly a few of the possible 
methods of experimentation Others and perhaps 
better ones will suggest themselves to other mincls 
Perhaps, also, other subjects will »>rcur For ex¬ 
ample, did Jim Jeffries have a harder “wallop” in 
his day than Dempsey, and if so, how much harder^ 
Methods for measuring such things are easily 
uvailablt but they have not been u^l 

q /n our September cuue. Professor Sheldon wdl 
present another article on simple praeiical 
physies experiments His srientifit explanatwns 
of everyday suhiects in an understandable man¬ 
ner are always interesting to the layman 
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TIIF Sl’tLD BOAT ON ITS I ANDINC ( KAULE 

The design of tki hall ii such that the boat draws very little water parlieularly at h gh speed hirta thi tombtnation of atmd and water rodder that males suerins easy 


Air-driven Sea Sled Has Shallow Draft 

New Water Craft Will Travel 30 Miles Per Hour in Only Four Inches of Water 



^fllDFR or wliuh la an 

interc^Unf; adafitation of cUnKnla (iken 
alikr from aironauUts anil aquolu^ 
han been ckvtlu|fid in the form of ihf 
M falbd free bottom’ i raft wliuh we 
illuMrate lu pru\t that the draif^iation frit, but 
lorn w exact one has but to «itucly ihi Hide Mew 
whiih nhowb an entire aleaiut of propeller rudtltr 
water inlet •Koop and other appenda^e^ unual to 
water craft 

IhiH novel loat is powcnil with u 9U horsepower 
Curtis motor and ih hUend by a (.oinbinulion of an 
air and water luddir whuh is siippoited in the hlist 
of the cipht f Mil uii plant propeller 





IN SHAI LOW WATrU 

Alltuufh the nater u only kntt deep note tkr nun at the 
Uft tku watrr %l d tntvcli along at high perl wUhotU 
Utttble It M odffiiraWy gdapud to hallow nur (rovd 


No (Ininis arc made of remarkable ipud for her 
si/e iiid poHer although ^he is eapahh of I*) miles 
per hour (oinfortabli hpred in a um ful boat, 
whuh tan travel m a iniminum draft of water with 
<Mit sin lining the advantigis in Ih. found in her 
tIusH were the [ledoniinant ideas in hir design 

Tweiilv SIX feet o\tr all wilh a beam e:f seven 
fee.t feuir iiuhts the diaft when loaded and at rest 
is nine inches Umkr full sjieed she arluallv lifw 
ill the witer till the drift ib from threre to four 
iiiehes Wptds ind mud arc not troublesome in 
fuel III a pineh bhe ran '^lide along on slippery mud 
When pliLid on the handling truck the blast of the 
aiipliiie pio|>e|]er will send her out of the water 
Hill up to the Imathouse 

For slow navigation the water rudder is ncresaary 
Ihis IS sei hinf^rd that it will ribe and freely pass 
ovet in> obstruction over whuh the keel passes 
Ah the spe.ed of the air proptllei increases. It acts 
on the smill vanes seen on the sides of the air 
rudder foiling them back by a system of levers 
until the water ruddei in i lear Like an airplane, 
ihf I raft then steers entire Iv by the air rudder On 
turns even at maximum speed, she heels in and 
luiib free with her cockpit dry even in a choppy 
Hcawav At idling speeds bhe will turn in a circle 
iHUi her Un(,th 

I lie engine is fully mufBcd and is mounted in 
iirplane style giving free car^o ajmee below The 
propeller is protectee} by a steel guard and heavy 
screen which allows her in lay up to a dock or 
other boats safely The sail like air rudder has a 
steadvmg effret in connection with the water rudder 
when running up to a landing preventing the bow 
from falling off with the wind 

The bull IS of mahogany throughout highly pol 
ished on the detks and sides and painted with navy 
bronn on the bottom The frames, stem and keel 


are of selected while oak Both bottom and side 
planking are sealed with oak battens screwed in 
place 

Iwo passengers are accommodated in the driver’s 
seat and three on the wider seal directly behind 
I he Htc>ering gear instrument board windshield, 
electric self starting device ct cetera arc all of the 
luloninhile type The inslruinenta include a Deho 
Ignition and lighting s)stem tachometer and water 
temperature indicator Ihc dials of the last two 
are earned under a glass panel 

A U) gallon gisoline tank is Icnated amidships 
It supplies fuel for approximately hve hours run 
ning at 10 miles per houi 



AT HIGH SPEED 

The water rudder has automatieaUy been drawn up and 
the hoot M being steered by the mr rudder m tka same 
way as an avplane Tka steering resutanca is thus hwerad 
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The Great Earth-Moon Catastrophe 

By Albert C. Ingtdls 


the mucb-flebaled Wegener hypoth- 
eeu eurvive or muft it he discarded? 

Tbifl intriguing new theory of an 
Austrian geologist explains the earth's 
past geologic history more simply than 
any other Difficulties that geologists have got 
around only by elaborate interpretations, and some 
which cannot otherwise be explained, vanish in the 
light of the hypothesis that the continents are not 
slalKHiary but are slowly drifting Yet, according 
to many scienlistSf there are fatal objections to it 
The Wegener hypothesis of continental drift was 
summaiised by the writer last January, in the Scien¬ 
tific American It is completely explained in 
Wegener’s book, ^^The Origin of Continents and 
Oceans." Briefly, Wegener believes that the several 
existing continents are the scattered parts of a 
former super-continent Fifty odd millions of years 
ago some stupendous world event broke this greater 
continent into several parts These jiieces of rock 
-the present continents—floating in the denser, 
heavier rock below, gradually drifted apart Some 
of them are supposed to be moving yet North 
America, for example, is believed to be slowly drift¬ 
ing westward. 



An Event that Convalaed the Earth 

Wegener Jiays the whole hypolhc#us of continental 
drift occurred to him, when he was studying a map 
of the world This was in 1910 He was imprcHHcd 
with the Longniity of both sides of the Atlantic 
f oasts It would be worth while, I»efore reading 
further, to get a map of the world, or better still, 
a glolic, and study it in this light Pickering’s map, 
reproduced in the central illustration on this jiage, 
provides similar food for thought The two 
Americas havi a pciiiliarly (ur\ed (oasthne, yet, 
curiously enough, that of Kuropc and Africa fits ii 
like a jig-Haw piirzle Wegener thought this was 
more than a coinridcncr He still believes the two 
Und areas were once one 

When Prcifc'^aor Wegener firul propounded his 
hypothesis, il was frcc]uciitlv ihararlm/cd as “sim¬ 
ply another attractive theory ” This rhara< lerizalion 
may turn out to lie correct Today, however, and 
especially within the post )ear or two, the world’s 
geologists, geophvHicisls und other srientisls arc 
treating it more scnousl), ultiiough few of them 
Bci-ept It yet. This w a good beginning DiMussion, 
argument, controversy—these lN*gel familiarity 




m 





WAS THE MOON BORN FROM THE PAOnC? 


The oceanic cr/at areas maiek tha moon in votame 


Famihanly often leads to acceptance P. T Bamum, 
who understood the philosophy of getting publicity 
before the first publicity agent took his flrst job, 
said, “1 don’t care what lliey say about me as long 
us they keep on talking about me" As evidenced 
by the special journals of the scientific societies, 
the Wegener hypothesis has now reached the stage 
where acicntlsts are talking about it 

The moot essential part of any theory that may 
be advanced to account for an event should be a 
Htatement of the cause of that event, yet Wegener 
is vague on silent concerning the original < ause of 
the supposed break-up of the one time super 
continent He simply assumfs that it took place 
It has remained for an astronomer, Professor Wil 
liam H Pickering, Director of the Observatory at 
Mandcville, Jamaica, B W T, and Professor Emer 
ilus of Astronomy at Harvard liniversity, to supply 
a theory of the break up Singularly, Pickering 
supplied this theory three years before Wegener 
conceived his own hypothesis 

During or before 1907, Pickering had been struck, 
as Wegener was afterwards, by the “jig saw puzzle" 
congniity of the margins of ihi < ontinents bordering 
the Atlantic Ocean He drew a map to illustrate it 
and published that map, with an arlicle presenting 
his theory of the bn*ak-up of tlie original land mass 
of the earth, in the Journal of Geology The cause 
of the breakup, Pickering lielievod (and still be 
lieves, acrordirig to replies to imiuines directed to 
him) was the birth of the moon from tlie earth, some 
1200 million years ago In its aslronomual aspects, 
this theory of the origin of the moon is accepted by 
most astronomers 

“Assuming a hoi, solid, ellipsoidal earth,” sa)s 
Pickering, “with an interior more or less liquid, at 
least beneath the equator, revolving on its axis once 
in about four or five hours, wc have a picture of 
our as yet moonless planet an conceived by the 
astronomer" At this tunc, a planetoid, passing 



HOW THE CONTINENTS SPLIT ASUNDER 
Pickorin^i map thowr how they fit one another 


tomparatively near to our rapidly revolving earth, 
set up the necessary gravitational force which 
itrcnihed away three quarters of the earth’s crust 
bor millions of years, this niaterial surrounded the 
earth in the. form of a ring like that of balurn 
I^ter, this ring coaleH<*ed to form the moon 

When the inUhtrophc lliat gave birth to the moon 
took place, a scar of some sort would have been left 
on the earth, and Pii kenng bcIm nut to see if he con 
find that scar 

The outer c rust of iho earth is lighter, less dejise, 
than the inner parts on winch, according to the ac¬ 
cepted theory of isostasy, it floats The density of 
the moon, which is known, cc^rresponds closely to 
that of the earth’s outer thirty six miles Was the 
moon ontc part of the lanirs outer crust? 

Professor Pickering’s map of tlie earth’s oceanic 
hemisphere, shown in the left-hand column, sup¬ 
plies a strong suggestion in that direction “The 
volume of the moon is equivalent," he says, "to a 
solid whose surface is c*qual to that of all our ter¬ 
restrial Of'eans, and whose depth is thirty six miles ** 
rhe mfcreiH’e is plain When lliree-quarters of the 
earth’s outer layer was tom away from the ejirth, 
the rpinaindrr of the crust may have been broken 
111 two Having been summarily split by this stupen- 
doiih cvi III the (.cmlineMts, floating in the denser, 
heavier rock tielow the iii, then drifted apart like 
ice flows 

We Barely Missed Being Fish 

To the moon. Professor I’lc kenng points out, we 
humans owe our very existence Have you ever seen 
the moon through a Iciestojie^ To the naked eye. 
It IS a dull, flat, uninteresting ilisk, but when magni¬ 
fied by a HDial] t(](sif>|)e, ii is an exquisite bubble 
of Sliver, silently and lightly floating in spate—a 
foriner fragment of the earth’s Imdy whu h will, 
according to uMronomiral theory, return to us mil¬ 
lions of vears lame 

“If It IS I rue,” wriU-s Prof Pickering, “that wo 
owe our Loiilinents to the moon, then the human 
rat^ owes fur more to tlial body than wc have evi r 
before placed to its trtdif If the moon had not l>een 
formed or if it hud iiirnid away the whole of the 
terrestrial crust, oiir uirlh would have been ^om 
plctcly t nvelojied bv its ouuns, as is presumabl) 
Ihf <ase with \tnua at present, and our race f^uld 
hardlv have ailvamed much l>eynnd the intelligeme 
of the prCM'nt dec p se.i fish " 



THE LAND AND WATER HfMlSfflERES 
When the moon departed the remowng crust broke up 
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Radio and the “Black” Sun 

Invisible Waves Penetrate the Aretie Glow to TeU of Explorers’ Historie Triumphs 

By Orrin E Dunlapf Jr. 


0 |HEN ihc Rskimos become snow blind 
from the renertioii of llic midnight Run 
on the ICC, Old Sol lookn black itiNtead 
of like a pale glowing disk find llii 
nalivcH of the north mil it the “black 
light ” The radio men who actuinpaiiif^l the a\ialor- 
explorers into tlu polar reginn<i diMovered that the 
“black” sun abhorU energy from the llertuan waves 
just as the light of ordinary sunrise, midday and 
sunset reducis the range of elhenul t^ominuiiimtion 
Therefore, they relied to n great extent upon the 
short wavelengths, projected high into the upper 
atmosphere to rut through tin gloaming of tJic 
north with historic messages dcslined for tivilixalion. 

New York lo Pole in 32 Da 3 rfl 
It was on March 1, I0(VD, that Admiral Robert 
Peary and a party of seven other men from the 
United States, together with sc^^ntl:en Eskimos, 133 
dogs and 19 sledges started from Cnj>e Columbia 
on a hike across the ice sheets and glacier fringes 
which formed a 423 milo barrier to the pnxe of 
three centuries and Peary's dream and goal of twenty 
years the north pole. Thirty-seven days later, on 
April i\ lOtW, Peary and Malt Henson, a colored 
follower, stood on the top of the earth One hun¬ 
dred and fifty three days elapsed before Peary 
rraehed the nf>rthernmost telegraph station at In¬ 
dian Harbor, labrador, from where he announced, 
“I have the pole” 

In sliarp loiitrast with this, seventeen years later, 
Commander Richard E Ryrd of the United States 
Navy and his American pilot Floyd G Bennett, 
hopped off from Kings Bay, Spitzbergrn, in a Fokker 
tliree-engmc plane, the Josephine Ford, on May 
1926, at 12 V) A M, (iirenwuh time At 4 20 PM. 
of the same day they returned to their base, having 
cinded the pule and made the dash back in 15 hours 


and 51 minutes The round trip measured 1,360 
miles 

Dispatches were soon vibrating the ether between 
the traiiBiniUpr at SpilziM rgi n and tho receiver at 
lAieddinglon, Norway, ronnr<ted by land wires with 
the powerful transatlantic rtation LCM, Stavanger, 
Norway, whence the news was broadcast to AmerRU 
Little time e]apH(*d before radiophone stations 
throughout the country were interrupting their pro 
grams of Sunday < vening entertaininent to announce 
“Byrd flew across the n»rth pole and returned to 
Spitssbergen The trip was successful ” 

Byrd's ext>edition, said to have been one of the 
liest 0 (|nipped that ever set out to conquer the arctic, 
departed from New York City aboard the S S, 



Coeunender Byrd end Piiot Bennett Imiof for the north 
poU in their fhree^ngine Fokker plone 


Chantier, April 7, 1926 Thirty-lwo days later the 
plane flew over the polar scenery and verified 
IVaryV observations, that an expanse of broken ice 
Hirclihing 06 fur us the eye could reach in every 
direetioii surrounded the top of the world, and that 
no life, not even a bird, polar bear or seal was seen 
It was iiierelv a matter of minutes for radio report¬ 
ing to spread this news around the world. 

In contrast to this, Perry’s trip from the time he 
sot sail from New York City aboard the polar ship 
Roosevelt, on July 0, 1908 look 429 days He ear¬ 
ned no wireless equipment and was nut of touch 
with (ivilizaliun during his sojourn in the ic« fields 

Short Waves Overcome Absorption Effect 

Byrd's plane carried a radio transmitter designed 
by Malcolm P Hanson of the United Stales Naval 
Research Laboratory, consisting of a single 50-wattj 
crystal-controlled transmitter developing about 30 
watts in the aerial It was tuned to operate on the 
44 and 61-meter wavelengths. The airplane re¬ 
ceiver was a short-wave, three-tube circuit built lo 
pick up the signals from the base ship ChanUer, 
The flyers did not attempt to use the radio dunng 
iheiT ^sh to the pole because they were too busy 
using their bubble sextant, sun compass and three 
magnetic compasses os well os navigating the plane. 

While the Fokker was in the air, the operators 
on board the Chantier maintained a constant watch 
tuned in on the 44-meteT wave so that they would 
be ready to intercept messages in case the plane was 
forced to land. At other times, the operators lis¬ 
tened, during American night hours, for sighals 
from amateur stations. According to Malcolm P. 
Hanson, who crossed the Atlantk on the Chantier 
to Install and test the equipment, it was fqpnd that 
the 20-iDeler waves were most eScient u a means 
of overcoming the absoHiing effect of the 11^ raya. 
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vllUge Inm which both ByrJ and Amundtcn tlarled lor the north pole The vertical radio aenal u suipeaded from the Imi of the polar airMp 


He reported that thr 40-nieter naves vrere re¬ 
ceived with good intensity but that they were erratic 
and less dependable than the 20-nieter signals. On 
one occasion the operators of the Chanlter talked 
with an amateur in New Zealand and with another 
in Brasil The Brasilian impulses were so loud that 
the operators thought the station was in F'rance, the 
shores of which were only a few hundred miles din 
tant The 32 79 meter waves of station 2XAF, 
Schenectady, New York, were heard with pood in¬ 
tensity They faded only slightly when the Ckantier 
was 400 miles west of Scotland and at Kings Bay 

• 

“Norge’* Sends First Message from Pole 
Mr Hanson explained that the well modulated 
500-cvclc note of NKF, the Naval Researih labora¬ 
tory at Anacostia, Distrul of Tolumbia, was best 
read as long as it could be received by a non- 
oscillalmg. regenerative circuit The amateur 
transinitters whirb were heard best, had as a rule, 
a raw 00 cycle note, which broadened llie tuning 
to such a degree that llie rolling of the ship did not 
affect audibility He said that the amaleurs in the 
New England states were surpristiiglv predominant 
Two days after Byrd's visit to the pole, the 
Amundsen-Ellsworlb Nobile ex|)edition (uhI off from 
Kings Bay in the ItaliHii built dirigible /Vorge hound 
for Alaska via the north pole Soon after the big 
ship was floating over the ice fields, Captain Birger 
Cottwaldt, wireless expert of the expedition, dropped 
the 300-fool aerial wire through an insulator in the 
deck of the eabin, with a sinker on the end to keep 
the wire taut Immediately radio began to furnish 


a running story of the flight and shortly after 1 
A M., Greenwich time, on May 12, 1926, the first 
message ever received from the north pole reached 
the operators at Spitsbergen It read, “We reached 
the north pole at 1 A M today and lowered flags 
for Amundsen, Fllsworth and Nobile” 

The next message was radiated at 3 30 A M , when 
the 2(Xl-watt iransmiller flashed “lowering three 
flags, Norwegian, Ainencan and Ilnlian, when the 
Aorge was over the north pole, was the greatest of 
all events of this flight Hiiser Ijirsen’s ohserva 
lions showed that w© were over the poU The Norge 
descended and speed was redun d, when the flags 
were lowered over the wastes whose edges gleamed 
like gold m the pale sunlight, breaking through the 
fog which surrounded us Koald Amundsen first 
lowered the Norwegian flag Then hlNnorth, the 
Stars and Stripes, finally Nobile, the Italian flag” 
The Norge then proceeded to fl\ over the “Uii 
known Continent,** bcliveen Alaska and ihi pole 
nhith man had never explored After a 3,291 mile 


i'h 




cruise of seventy one hours the dirigible came to 
earth on May 13 at U P M, Alaska tune, at Teller, 
Alaska, ninety-one miles west of Nome 

After the Norge passed the pole, great difficulty 
was encountered in operating the radio apparatus 
lierau^ it-e coated the aerial wire and the windmill 
driM r of the generator, whnh supplied the dec 
Iriral eni rgy to o|)erale the transmitter and charge 
lh»* storage hatUrios Efforts were made to establish 
(oinniuiiRation with Alaskaii stations but with no 
sutiess Then when ihi airship sailed over Alaska 
llie heavilv ned airial humiM^l along the ground 
when till irafi deni ended to « low hiight to ascertain 
her position Tin hours before landing at Tiller, 
(lOttwaldt piikid up two different Alaskan stations 
and took lieuriugs on them bv means of the direction 
findir Thest proved to hi* of great assistance 

Aniiintlaen loinds Sufely at Teller 

The dirrctiun finder lonsisled of two double loops 
plined at right angles to each other ouUide the cn- 
vih»jie of th< air-.hip, each loop tiring at an angle 
of foriv fni ilegri’^s to iht keel of the craft ITiey 
were ronneilrd to a Manom direr tion finder and 
to u radio goiiionifter and i-eanh coil, whiih were in 
turn (onneded to the tuning iiriuil designed to cover 
a wide hand of wavil(ngth*« 

Aflir landing at Tiller, GotlHaldt fixed up the 
old ^park station v^huh hi found there and twent>- 
four hours aflenvard fiad establishid communiea- 
lion with Nome Wilhiii i few hours the anxious 
world was reading tin newi that the Yorge and its 
intrepid crew of birdincn had laiidid safely 



^ THE RADIO OPERATOR AND EQUIPMENT OF THE NORGE 

ItfTi The roeaMn# mtk iU three $m of cofl!s ceperuig 300 ta iSflOO meterta IfcMart CopiaU Birger Gettwaidt, radio operator Ricmt The simpli/M redto trerumiuar 
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^lILKh Tllh >^1JKL PKOCEbS IS fONTKOUED 
/ocA step must 6c anaiyinl constantiy in thr thrmical laboratory lest the strands vary tn thickness grou harsh or u^rak or turn out to be somrthing that is not ravon at all and that is 
tnlireh Hnsatis/aitoiy fot commercial use The chemist is, then, the guiding light of the entire industry and is responsible for the finished proauct 


The Latest Member of Our Textile Family 

Rayon, Although Commercially Unknown* Thirty-five Years Ago, 

Has Come Into General Use Today 

Ry N A Varkingon 


HHF 1 licmi'^t ih fust heroming masl« r in 

T hii« h(iUH( Fver^where about us 
lire mniiifefltations of ihr (mrt he has 
|>lav( (I III tiiukiiig ihiH Horld a sufrr 
saner, and betUr plate iii \%bnh to li\r 
Yet bow [nun\ pauM’ to tonviHtr that thr i hrmiiit is 
A very real and ffo/ninaliMg fuitor jii (ontnbiiling to 
our tnodtnidav cnii\<.nii unil loriiforis^ Lrt 
Uh take, for oxuniplo, but one u< hiexenient of tin 
(heinitil—the inanufaUiin of arlifMiul silk, now 
called rayon, in nhich hr hn& triumphed om r ^atul( 
Although till iMiitution of silk wan suggested !>> u 
French jccieiilisi as earl) us the middle of thr F^igh 
lecnlh Ccntur>, it was not actually accomplished 
until 18HF when Hilaire de Chardoiwiet patented .1 
prorrsH fur the muiiufuctun of artificial silk And 
11 watt not until 1R*J1 that artificial hilk was pro 
duced UQ n Luinnierciul scale The induntry laii 
guishid for awhile, but not so the cbemist He waa 
ever on the alert, ulwavH bunting and M*arching for 
Mime way, either chemical or inechannal, to improve 
lii» product, and now, after thirty five >c*artc of pains 
taking researcJi, his efforts have been crowned with 
Micccss and the worlds output of ra>on is greater 
than that of natural silk 

Machine-Made Cocoons 
For a long lime ihi«i man made silk suffered by 
ncing known under the misnomer, artiiiciul silk, thus 
following in the footsie|)s of coltun which was first 
introduced to the world as a species of wool But 
within the last few years the French name, rayon, 
signifying ray—something light and bright—was 
happily applied to this invention of the chemiM, and 
has now lieen generally accepted 

Rayon has found a place of its own in the indus¬ 
trial world, not because of its resemblance to 


natures product, but Imcuum of Un own (leculiar 
c harnc Irristic H whuli have made possible many 
applications of it in ihc textile indiectry What is 
ihiH suliNlaiice and bow is il made ’ It is llie effort 
ot tlic: chemist to produce the ^aine kind of silk filler 
as lliul made bv the Hilkwomi and it is accomplished 
by Using as ila foundation part of t)>e same substance 
lhat the silkworm eats, that is, cellulose extracted 
from a vegetable sourec. The inaniifarture of rayon 



SI»OOL SPINNING 

The vucov ij forced through a plate pierced udth /ourteen 
or more minute holes and immersed 01 an acid bath that 
hardens it immedlatelr The thread is then wound m a 
spool and h von ready for use tn the loom 


requires chemical and engineering skill of a high 
degree A delicate and extremely accurate control 
of all the processes through which it must pau is 
ab<ioluli ly c*sm nlial 

'fhere are four different commercial proc^esses for 
the manufuilurc. of rayon, all using as a basis chem- 
icallv purified cellulose, wJh iber obtained from 
wood or cotton, but iiucre than three fourths of thr 
world's oiitjmt is made bv the viscose proc'ess 

The niniiiifac liirr of rayon may be likened to the 
>ilkworm spinning its cocoon Just as the silkworm 
ejects from Its mouth a viscous substance which 
hardens immediately upon contact with the air, so 
likewise do ifiechanicul spinners, after subjecting the 
cellulose to various chemical treaUnenls, finally send 
forth very fine streams of viscose, which harden into 
Hilk threads of any desired length, thus differing from 
those of the silkworm whose threads average five 
hundred yards in length 

Rayon Fibers More Unlfomi Than Silk 

The fiber of the silkworm u never uniform, while 
that made by man is of equal diameter and strength 
lliroughout Its structure. Thu is because the silk¬ 
worm does not move with the mechanical precision 
and regularity of man-made spinners, nor does it 
eject the viscose substance from its mouth in the con¬ 
stant stream, with the unvarying force and at the 
unchanging rate of speed that u possible when 
mechanical regulators are employed. 

When the solution goes from the chemical plant 
to be spun into fiber and thrown and reeled into ita 
various forms, its chemical oharaMrlstics determine 
its strength, quality and appearance. If there has 
been the slightest deviation from prescribed pro¬ 
cedure in sny of the operations through which il has 
passed, the solution may be rendered Impotent for 
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THE RAW MATERIAL ARR1VLS 
Spruce wood or cotton hm.% been tfeated to remove the gums 
ond resitu ond orriw in the form of sheets 


later manufacture into fiber, yem, finiAbcd t'■xll1c, 
sod so forth. The finished product is nrjft and 
Arxible, and is noted for its fine luster, uniformity 
and adaptability to dyeing processes 

The first step in the manufacture of ra>oii is that 
of cooking the raw stock, spruce wood or cotton, b\ 
the aid of live steam, in a large boiler or digester 
With the assistance of chemicals, this cooking re 
mo\ea resin, gums and other foreign matter from 
the natural cellulose After leaving the digester, thi 
mass IS bleached to bring it to a proper degree of 
whiteness 

At this stage, the cellulose consists of liny fibers 
which are now run through a Mries of rollers to 
s^iueese out the water These rollers lomprens the 
fibers into sheets, each of which is about the thick 
ness and consistency of blotting paper The general 
procedure in preparing the cellulose sheets is similar 
to that used in pulp and paper making 

From Celluloae to Rayon 

The large sheets are now cut to twelve inch 
squares and are soaked in a solution of caustic soda 
for about twenty-two hours Hydraulic presses (hen 
force out the exet-ss liquid The sheets are cut into 
snftall particles by revolving knives and kept in espe¬ 
cially constructed containers at an evrn temperature 
for about forty-eight hours This is called the mer- 
cenxing process, 

The product, now called alkali-cellulose, is placed 
in a revolving churn together with a certain pre¬ 
determined amount of carbon bisulphite. The mix- 



PREPARTNG Tp MERCERIZE 
Tko ftf sheets CM CMtintc twelvednck and soaked 

U a cooftfe soda saikthn for 22 hours 


lure is revolved slowly for two to three hours, form¬ 
ing cellulose unthate. This is a plastic substanoe, 
light orange iheolor, and it can be dissolved readily 
in water 

The cellulose xanthate, with a weak solution of 
caustic soda, is placed in a mavhiiie with rapidly 
revolving blades which beat it thorough 1> and mix 
It into a uniform moss. Thus mixing opiration is 
the final process in converting the cellulose to the 
liquid railed viscose. derived frum the 

word *"viacoUB,^ resembles molasses in lolnr and 
consistency 

Before the viscose can be ^pun into ihriads, it 
must be aged by standing in large vats or tanks ul 
an even temperature Before leaving the aging 
cellars for (he spinning room, u iiiubt he fillired 
carefully to remove all dirt or foreign muller uhidi 
may have acrumulated. 

Now comes liie spinning of the v impose into 
threads, the first real evidente that fabric is to be 
produced The secret of forming the filaments of 
thread is that the viscose solution is a strong alkali 
that hardens upon coming in loniarl with and 

Simply stated, the mechanual purl of ihi opera 
lion consists of forcing the vi«tose through a plate 
I ontainmg fourteen or more holes whit h it immersed 
in an and bath Upon leaving the plate, the streanis 
of viscose immediately hardm into long thin utrandn 
liefore they have time to run together again The 
holes in the plate, through wIikIi the liquid ih pasM^, 
are from two to five one thou^iandlhs of an imh in 



THE MECHANICAI SILKWORMS 

These ore the machines in whtch the vtscose m formed into 
fUaments that are then twuted into thread form 


diameter, invisible to the naked eve unless held 
before a strong light 

A revolving spool gathers the filament^ together 
and winds them into thread There are two methods 
of doing this—spool winding and box spinning In 
the first method, the filaments are grouped together 
to make up a thread which is immediately wound 
on a spool, rotated at a regulated number of revolu¬ 
tions per miuute The thread is wound in purallel 
filaments in a semi-gelatuious state, mjuiring further 
hardening by chemical treatment, followed bv a thor¬ 
ough washing after which it h finally dried. The 
filaments, aldiougb delicate, form a sulistanlia] 
thread when grouped and slightly twisted together 
The twisting operation consists of unwinding the 
filamenta from the first spool and by the aid of a 
rapidly revolving apindle, putting in the desired 
twist while winding on anothir spool. It u then 
reeled from the second spool into the form of skeins 

In the box spinning method, the separate twisting 


operation is eliminated. Upon leaving the perfo¬ 
rated plate, the filament paaset over a revolving 
wheel and drops through a glaia funnel into a re¬ 
volving box. A twist is put into tbe strands between 
the pulley and the lower end of the funnel. The 
box is revolving and the centrifugal force throws 
the thread to the sides of the box and causes it to 
form a coil in the shape of a short, hollow cylinder 
about an inch across, the outside diameter corre¬ 
sponding to the inside measurements of the box. 
Phis package of thread is then to be wound into 



HE)-LINO INTO SKEINS 

The Mundord rayon skein n 4 i inchr\ in rirrumferenre 

Washing and drying is done when rayon is ui skein fotm 

skein«, the «»tandard rayon skein liciiig inches In 
cin iimfcn ru'e 

After 0 filial washing and drving, the cellulose is 
l»ark in the original pure dry stale in which it 
entered the fl^^l or mercerizing step of ixmvrrtunn 
onlv inskad of lieing in the Kha^M* of a sheet, it is 
in the fonn of a brilliant, luMroiis thread, called 
nivoii 

Ha)on IN, then, a vegetable fiber, analogous in 
c^ompoHilzon to rrllulose, whereas the filler of the 
silkivorni iH of uiiinial origin and rontaina nitrogen 
Its strength, when dry, however, is only about half 
that of natural Mjik of the same size When wet, it 
loses 0 large part of its strength, and it is because of 
this that care should L>e exen ised when laundenng 
rayon fabrics Water of any degree of temperature 
may be used without fear that the garments will 
turn yellow Soaps or compounds appropriate for 
silks nr woolens are suitable, and starch may be 
used, ns with cotton goods, 

Hoa a Marked Affinity for Dyes 

Rayon always relainH its luster, and if U is care 
full) handled while wet il will regain its original 
strength when dry Its filaments are continuous and 
smooth Hence, there are no fibers to rough up as 
on worsted, linen, and cotton materials. 

At one time, it was feared that the rapid growth 
of this young industry might result in an overutur 
ated market Apparently there is nothing to fear in 
this regard Its Hteadfastnewi of color, its luster, and 
Its affinity for dyes have multiplied lU uses and use 
fulness It has worked wonciem in the knitting buai 
ness By merely combining a few strands of rayon 
with wool, a beautiful luster was imparled to the 
material Almost overnight the demand was greater 
than the supply. 

Hie union of rayon with other textiles has sup 
plied some of our most attractive fabrics. Take, for 
example, the cross-dyed silk patterns, where the 
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SORTING AND GRADING 

The mmurial is graded according to detected defects 

\i gelable fiber of rayon takes one dye while (lie 
animal fiber of silk takes another, producing an 
ullractivc fabriu This is also true of wool, the rayon 
UHually manifesting itself in stripes or plaids. Colton 
and rayon take the same dyes, cotton forming the 
base and rayon furnishing the lustrous surface 

The hosiery industr) uses the greatest percentage 
of rayon at the present tune, with the cotton industry 
as a close MH'ond It is also extensively in 

imderwiar, laces, linings, sport goods, umbrellas, 
raincoats, shoe lOKcrings, riblions, gloves, millinery 
braids, trimmings and in man> other fabrics Its 
use in umUrwdir im hnclmg widi r uppluulion siriee 
It has been deinoiiHtruted that it abnorhs moisture 
from the body and at the same time permits tht 
evaporation of tlie exei’^s moisture Formerly the 
iinprcsHiun was qui(e prevalent that rayon was in 
flammable, but tins lias lieen disproved 

Rayon has revnliitionixi d the worlrPs textile mar¬ 
ket, The industry is now well established in France, 
the place of its birth, where it was practically boy 
cotied by other hramhes of the textile industry until 
1023 The knitting industry then increased its con¬ 
sumption until diiiiiehiH produf lion in 192i was 
ibree-fifih^ gnaler than that of J02J and imports of 










rayon yam were considerably more than doubled. 
There are now more than fifty plants producing 
rayon in France, and yet consumption haa increaied 
to such on extent that although in 1925 France 
ranked fifth in world production, with an output of 
nearly fourleeii and one-half million pounds, it was 
inadeijualc to meet domestic requirements. 

Textile manufacturers have not only bowed to the 
iiiev liable and accepted rayon, hut are manifesting 
great enlhiibiasm in combining it with other fibers. 
It IS one of the important textile industries in Eng¬ 
land Recently the biggest English producer start^ 
11 branch in Canada, where the abundance of wood 
scorns to indicate tliat we may IcKik for large-sc^le 
production. In Girinany, the old munition works 
liavo formed the nucleus of the industry, which is 
now reporicd to be in a better condition than her 
other textile industries 

China and Japan Using Rayon 

Tile output of Belgium has been absorbed at home, 
and Svvitxerland is gradually finding more extensive 
use for rayon. Tlie development of the artificial 
silk industry in Italy has been phenomenal The 
Italian uroduct is not of the highest quality, but 
much of tins is overlooked because of its market 
selling price. The claim has been advanced that 
Italy IB seeking world conquest of the rayon market 
Statistics show that in 1925 she cxx:upicd second 
place in world production The South American 
countries, while nut producers, are large ronsuiner«« 
of rayon. Even the Far East is following the ex¬ 
ample of the Test of llie world and is turning to 
artificial silk. 

China, the home of the natural silk industry, 
affords a growing market for rayon, as does India, 
and rayon is making rapid progress in its invasion 
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THE SPOOLING DEPARTMENT 

Here the rayon n uoand from the denn reeU to npooti 

of Japan. America, because of the superior quality 
of the product her rheinista produce, is able to com¬ 
pete with cheaper foreign labor, and leads the world 
in consumption as well as in production In 1925 
about one-third of the rayon produced in the world 
lame from the United States, or nearly 55 million 
jiounds 

In the end, probably the whole question narrows 
down to price Its low price, as compared with that 
of natural silk, has given it an unquestioned place 
in world markets Unlike most other textiles, its 
price has been stable both during and since the 
World War It is made from cellulose, whiih ih 
the thief constituent of all plunt life, so no matter 
what ills may befall its sister industries, rayon will 
always have an inexhaustible sourie of raw material 
upon which to draw. Its price should always be as 
nearly stable as it is possible to make any prue, 
and not subject to market fluctuations and the like 

When rayon is mixed with other fibers, its pres¬ 
ence should be made known to the purchaser. It is 
not a competitor of silk, linen, wool or cotton In¬ 
stead, It IS being adopted by these other textile in- 
dunlrics as an integral {>art of their products and is 
establishing a firm place for itself 


■■ ■—V f ■ 

■' , 'V'- ■ ■( ' ■■■ 




PREPARING THE nNTSHED RAYON THREAD TOR WEAVING 

Lsrri The rayon threads are transferred from the xpoois to the toeft form for tMo teeoving loom RtcHtt Other sgooU of thread ori rewound on tho &oeU or drwms idUcA are to fnndik 
the uarp, Insl-rt From the crrH, the tearg thread is draun on the ioom beam which then U flaeed on the loom and the weaaUg stariod 
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A Projection or a Coumfrciai, Screw Thread Whuii Snows the Imperfections in iiii Iorh In This Ckst tiii Tiirfai is at an Iupriihh Anul 


Scientific Accuracy a Commercial Necessity 

The Contour-Measuring Projector Aids Inspection of Uie Finished Product 


liC demand fc r ^reaUr and grtutir at 
curat y in luanufacturint. has brou,](ht 
into exibteiue within recent year'4 many 
machines of lemarkable prctiaion for 
quantity production of inlerchan^^eahlt 
iiHchanica] parU to meet the demand for closer and 
tloner tolerances and more exacting material require 
ineiith 


n 


Freciae parts made I * a close limit of a<curacy 
asfeure proper funriioniiig maxiiiiuin stiength and 
wear in short highest value and lowest ultimate 
cost— of the coraphlttl ptoducis 

The adoption of ate urate niiuhmes m moth in 
manufacturing pro<issta is om of tlie most signih 
rant developments of modern industry The invest 
iiient in machines for the pioduitioii of standardized 
michanual paiU and in faiilitns foi rij^orous in 
spe< tions proves the inipononct of making the van 
ous inerbanual ports lo \trv »lose liinitH of ai curacy 
throughout the manufacturing pimcssis 

Iht Hucctssful use of maihines for qumtily pro 
dm lion of mterchangeabh pails depends upon lorrt 
spondingly accurate tools for making these parts 
and upon efficient means of mcasuniig and inspecting 
both the tools themseUes and the finished work 


Ihe contour measuring projcctoi throws a highly 



Fxtrmdf aecMCa uufecoon of the sroimg rollo u nmt 
mrr Here ipf set thr pro/tetor w lur 


iiiagnihcd image of the profile of the jmiI undtr 
investigation hy optnal projcclicm on i diuit oi 
sciec n 

An error of only a thousandth of on inch appears 
a quarlei of an inch in size unlir u mognifnalion 
of 2 jU diameters and an error of one ten ihousjiidlli 
IS readily discernible 

Ihe scope of the work to which this iiisiiumenl is 
adapted is \ery wide I>lcw uses an liein^ found 
almost duly and it has proved its vahn in smh 
Hoik afl tool cutting gear making si lew ihrc id cut 
ling and in making automobiles ehctricul od** 
jihono^raphs sewiiij, machiiieft--in fail in llu mik 
nip of a long line of manufiuturcd articles from 
(links and watches td engines and pipe fillings 

What the Appiaratus Is 

ihe projector is both a inn rose o|h and a projec 
(ion apparatus of the highest quality combined in 
a sturdy elbcicnl device for timchine shop and fac 
lory It is accurate enough fot the most exactuip 
laboiatoiy tests ynd yet siiiq Ir enju^h lo bi UM.d 
by an> competent workman with ml sjietial training 

Briefly described, it consists of a highly perfected 
optical system and suitable nuchHiiical parts to pro 
teit and support the optical sysirin to h Id ihr w )ik 
in proper position, and to pro\i(Je all neressaiv 
adjustments, and means for making a cuiatc meas 
uremenis 

ihe lamp house, condins(r«. compound micro 
scope and right angle prism aic all in fixed n luUon 
to each other so that at all limes the entin opti at 
system is ccnteied about one single axis and the 
screen ncening the image is du ivs perpendicular 
to this axis 

\^heti used as a thread projectir the entire optical 
system it turned to an angle c fu il to the mean helix 
angle of the screw This melh »d of screw thread 
projection has a number of veiv marked advantages 
over the other possible method of projecting tin 
image of a screw thiead, with the axis of the screw 
perpendictilar to the axis of the oplKsI system 

The centered optical system as used gives images 
which are the bm of which lenses are capable 
whereas m an uncentered system which would be 
ne ce ssary if the axis of the screw were at nght angles 
lo the light beam, the image would be formed by 


blupu pen ils )f li^hl pussin^ diagonally through 
tie clijiilive fills w uld le^uli in u ckcidedly 
infeiior imif,e ^htn this optical sysieni is turned 
through the mtan helix iiir^k the outlim of the 
iindpC diffi rs in ‘•h ipi from ifit lont »ur of the thread 
by a ver> sindl but definite known amount for 
winch the lonulim ran be eisil> applied )Xith 
the (entered j li al svstim then is id loss of time 
III locking for ihi UMplc <f )>est jllurnination an is 
nicissirv with the unctnlercd sv^rUiii 

Till w rk h Idir r insi«.|<N of Iw strong supports 
with adjust il le \ I lo ks and acc in ite cenlc rs with 
I ushin^s and 1 1 imps M ik pli cd between these 
(enters r on the \ bl ks cm Im moved iii ibm 
dire ill ns ly means of the i on pound slide up and 
d( wn ind '•idrwavs to 1 riii^ it idurauly into the 
path of the light und 1 i kw ud ind forward to 
focus thi inidp of the wcik »n the table or scieen 
Jht cent Is will a((oiiijModatc a widt range of 
work such as s lews li Is ciiIUib and gagis 11 
till work is loo large and heavy to be held between 
the ciritcrs (hist im\ lie removed and the work 
may be placed directly on the \ blocks 
lh( demand fir MiciiUfic ueiuracy is coincident 
with anv ?nsi h r ttions r ( c ist nductioii and (here 
fore vital to every manufuduur 



INSPEPTINC A GOVERNOR SHAFT 
/fjf error of / / 000 of an lorh oppe€r% to be ^ of m inch 
under a mapntfiettUon of 2'i0 diameters 
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A Ch *iSt Tln^ 01 A bALT Hill Six lcs S)UTn of St InovAS Ne\ada 


Ancient Salt Mines of the Indians 

In Nevada a Cave with Peculiar Markings Made by Man Has Turned Out to Be a 
Salt Mine ol the Indians of Two Thousand Years Ago 

By M R Harrington 

Are] r 1 g t 1 irg f tl e Ni« laEvieii i f i M iite i i f ll e A ter a Tnd an F in lai i 


■■■MHlHAr mims H rr pirating in Ne\ ida 
1^ many (Piitune^ Icfoie the da>^ of 

Aunra and Pneht— f Virginia City 
Tono] ah and ( r Idhfld ih t ne of the 
j inlcrtsling diMovrnes made by orthc 
ologiatH now delving in the ruins of Purl lo Crantle 
de Nevada prpularlv kn wn as the Trst City ’ in 
the southern part of that state Many lenturies is 
putting It mildly fur tht finds show that mining was 
in progress about the Iteginning t f the ( hnstian Fra 
some twenty (rnturRs ago and there art. indications 
which point to work at an even eirlier jiennd 

A Mystery to Bi Solved 
It was a salt mine or rather a series of salt mines 
that haa juat been explired b> the expedition aent 
out by the Museum of the Amt ilean Indian Hiyc 
Foundation, of New \ork City woiking in c epera 
lion with the Stale of Nevada The principal mine 
IS situated in a peak of solid rock salt owned I \ the 
Virgin River Silt Company, about foui inihs ^uth 
of St Thomas Clark County Nevada and some six 
miles from the expedition headquarters at the T ost 
City 

The entran e t) ih principal cavern proved to be 
through a lew tcrlu us underground passage a 
natural draiiuige chiniicl wliiih may be followed 
completely through tlie m unlain But we left it 
about a hundred yards fr m daylight clambering 
up out of It into a scries f vaulte 1 hambers hot, 
dark and silent and smelling stronglv of bats 
Turning our lights upon the wall we were as 
tonished to find them covered with markings ap 
paitntly made bv the hand of man—run us rirrlrs 
and ovals r foil or so across outlined 1 v grooves 


lut into the salt Some wne se|>aralr some over 
lapping and some strung together like links in i 
< ham and all weie es|iec tally iiumer >uh wherever the 
salt outcrops seemed purest What could they be’ 
Were they lerenimial syml Is of some s>rl^ Cer 
tdiiily they were utterly unlike any of the several 
types of ancient rock writings or pclroglyphs we 
knew to be < harartenatir of the district 

Wc lo iked about us for evidence beanng on the 



A PEAK OF ROCK SALT 

B^ow tht towering baulementi eon bo Mom the opentng to 
one of the Urge $att mne tunneU 


pr I lem and < I served that the floor of the chamber 
whi re wt stood was covered with a dry dustv 
dtpisit Surely if human hands had carved the 
(irdcs a great many hours must have been spent in 
the werk and the carvers must have left some traces 
cf their visit in the loose de|M)sit underfoot—trares 
that an archi ologist might interpret and from which 
he might hope to learn the identity of the carvera 
even perhaps the purpose of the carvings So wf 
applied for and obtained permission to investigate 
the caverns 

The Mystery It Solved 

The systematic digging had not proceeded for 
when it dawned upon us that the place was nothing 
more nor less than an ancient ult mine and that 
the deposit was merely a mau of salt mine refooe 
consisting mainly of discarded salt, ranging from 
large chunks down to dust and profusely perfumed 
with bat droppings and somewhat mixed with other 
things 

We were led to this conclusion first of all by the 
finding of hundreds of stone picks and hammers 
scatte^ throughout the mass which surely were not 
there by accident fhe picks wen woterworn boul 
dm SIX or eight inches long, with one end chipped 
to a point They had evidiently been held in the 
hand Some of the hammers bad been held in the 
hand also, but most of them were provided with 
notches or with rude grooves for the atuchmeeft of 
wooden handles, while a few, to our ootoniahment 
and delight, still retained their wooden handlea in 
pcr/ect condition, due to the dryness of the cave 
pint the preservative action of the salt 

We finally learned the tignificartn of the myoter 
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WAU OP AN ANaENT MINE 
Ilfoi9 ik€ cUtiea m§de by the prehUtwic tali miners 


loitt circlet which had puuled ut at Bnt, when we 
reached the original bottom of the cavern, a ledge 
of tolid rock taK and carefully laid it bare It was 
covered with jutt such circles and ovals as those we 
had seen on the walla, but with every little mark 
and detail beautifully preserved by the dust and 
refute that had covered them. 

When we examined these carefully, we found that 
the circlet had been carved into the salt with the 
Slone picka, grooved around and around, deeper and 
deeper, until a raised circular block of salt was left 
111 the center. Then this block had been broken out 
with (he stone hammer to be taken home by the 
miner We were able to prove this by fragments of 
just such salt blocks, found in the mine refuse, which 
showed parts of the encircling groove with the marks 
of the stone pick still plainly visible 

After the excavation was finished, and wc had laid 
out and classified all the speciniens wc had found in 
Ihe cave, we discovered that nearly everything we 
had found had to do with salt mining, directly or 
indirectly. 

First of all there were the stone pnks and ham 
iners already dtsrnbrd, atlually used in getting out 
the salt Then there were numerous fragments of 
wooden hammer handles, and quantities of strings, 
made of yucca liber and of Indian hemp, whi< h had 
served os wrappings for the handles, and to bind 
together brush ton has There were many slicks 
from the torches ihemsolves, burned at the ends, also 
torches made of shredded bark, all used to furnish 
light for the miners at ihcir work, while larger 
burned sticks and beds of ashes suggested that fires 


had sometimes been built on the cave floor for this 
purpose. 

Various digging sticks, bearing the marks of long 
use, had probably been employed to dig away the 
refuse accumulated over the uuti rops of salt to be 
turned. One neatly made little brush of fiber doubt 
less served to sweep out the grooves as the work 
went on 

So much for the tools of thi ancient miners Other 
relics had to do with their clf>lhing Most interest 
ing of theae were the sandaU -ihitk, with pointed 
toes, neatly woven of yucca filxr and showing the 
wear of long use One wa^ complete, even to the 
strings There were struiida from fur-cloth and 
feather-cloth blankets, and u little hank of natiic 
Colton strings—likely part of a girdle—dyed a mh 
red. There were also several Inis of yam spun from 
soft animal hair of some kind, and a number of 
strings and pieces of flat braid made of black human 
hair. 

Still other articles yielded by the cave deposit told 
us of food—of the lunches our prehistoric laboring 
men took with them to work Most abundant of 
these were the corn cobs—evidently the remains of 
^roostmg-ears" cooked on the s{k>I These seem to 
indicate that several diitiiut vanetics of this thor¬ 
oughly American plant were grown 

Polteiy Determines Age of Mines 

We even found a retejitacle that had doubtless 
served to bring someone’s himh into the mine—a 
netting bag, made from cords neatly twisted from 
the soft fiber of the Indian hemp, which still grows 
m the neighborhood Somellines, however, the min¬ 
ers must hove brouglil in their lunches in pottery 
bowls instead of bags, for pin-es of several such 
food dishes were discovered W'aler was curried in 
pottery eanteens also, hut gourd bottles mthi to 
have been even more popular, if we may trust the 
number of fragmciils wc found of liolh 

The question naturally arises—how do wc know 
the age of these workings—how ran we tell that the 
mine was in operation about the dawn of the Chris 
lian Era^ TTie pottery tells the story, for the gray 
ware with patterns in black, dug from the debris ol 
the cave, is identical with that found at Pueblo 
Grande de Nevada—the Lost City—a fi w miles 
away, and was undoubtedly made by the same 
|>eople Thus we know that the am lent salt mine 
was operated by the people of the T^ost t ily, or of 
one of the related settlements belonging to the same 
period. 

The Lost City seems to have liecn at its height 
about the end of the Pre-Pucblo Period and the lie 
ginning of the Early Pueblo Period, roughly esti 



ONE OF THE MINE ENTRANCES 
Thtt oncf u'Ot thr outlet of qh undergrouful water awrsr 


mated at two thousand years ago That the earliest 
salt workings may be even older may be guessed 
from the discoxery of a fragment of a typical, carved 
club of the Basket Maker Period, probably ante¬ 
dating the Lost City by another thousand years or so 

One question remains unsoKed Why did the 
ancient {leoplc choose to work in a dark cavern, 
when there were various outcrops of salt in broad 
daylight^ We can nut explain it on the ground that 
these open air outi rops now visible were co\rred at 
that time, l>erause stone hammers identical with 
tliose found in the ia\t are numerous almut them 
The outside salt ledges w< re mini cL, too 

Thu only possible cxplunalions whiili seem to fit 
the (rtse an fir&t, that the am lent people may have 
lielievid that sail deruid from deep in the bosom 
of Mother huiTih was mon healthful as food and 
more efficui ions us medii me than the same mmrral 
found on the surface, nr second, that each of the 
Indian settlements of the period owned property 
rights III the <d<h community having its own 
parliiulur «laiiii, and that the outside workings Were 
taken up hv ihi first loincrs on the scene, leaving to 
hands arruing lute r onU the privilege of mining 
lieneath the surf ne'e 

This latter explanation fits in very well with the 
lUsloms obseiAcd until recently at the Sacred Salt 
Ijikc near the present Indian pueblo of Zufa, New 
Mexico Hen the area suitable for gathering salt 
has Iteen divided up and allotted to different groups 
of Indians from time immenionai This, then, may 
lery well tie the solution to the problem of the 
underground mining of salt 



ANaENT MINING T0015 

Bare are skown several spedmens of icooc hammers tued by the miners of ancient Sevada 
for work in the salt mines* The original wooden handies and wroppfngj are intact 



MINERS' rtRSONAL PROPERTY 


At the left 19 lAown a net bag which voj probaNy used for carrying food Sandals are shown 
to the right and several corn-eobs are at the bottom of the tilmlration 
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nwMrtanbr/kfitiaT MaiMkfMtMaOlitairtM 


The Automobile Accident Problem Analyzed 

Without hpirps to guide un, we should say that the majonty of automobile cases, while 58,444 vehicles were involved. Perhaps the roost rarprising fact 

accidents ought to happen on a curve in a wet road and at night, but things is that railroad crossing accidents numbered only 148 with 75 deaths. To 

are not what thev M>rni whm the deadly yardstick of statistics is applied The eliminate all the grade crossings in the United Slates would cost twenty billion 

siatistirs of arcidentH in New York Suie put forth and illustrated above were dollars, or more than the estimated value of railroad properties. When people 

compiled with great care by an efiii lent Buntau of Motor Vehicles This givers talk about grade crossing accidents, they should look at the figures first and 

an admirable rros^ sei tion to anuly/e The comparisons speak for themselves count the rost If everyone would cease Jay walking. If children would keep 

There were 47,128 automobile arcidentH in New York State in 1925 in which off the roadways and 8treeta,Mf young men would pet in parlors and drivers 

1,981 persons were killed and 51,398 injured The totals change when we would obey the Eighteenth Amendment, a large percentage of our automobile 

come to certain types of accideriUi Thus, pedestrians figured in only 30311 accidents could be avoided and the appalling figures of de^^ reduced. 
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THE COMPIETE MACHINE 

This combined lathe and grinder ts entirely operated by motors and is 
controlled by push huttonn whUh are interlocked to assure safety 


TIIF, OIUMMNC M^f||^N 1 sM 

Thts aonfdele grnuht n (n/>fp/> self contatneil atui htt\ tiuhvidunl safety 
push button cottlrifl It has ah t i/rtmr/r long grinding range 



SHOWING THE LATHrS CAPACITY HOW THE CAHRIAIrE OPERATES 

The iI%McA swing of this lathe m clearly shown above Compare the sue The feed and travel\e of this ctunagr are also motor Hnnen All outing 

of the men in the photograph uith that of the huge mechanism opeiations can ht lontrollcd from the suitchboarH shown 


A Monster that Answers a Finger’s Touch 

The vart proportions to whith present machine hhop practice has devel- tin grinding whet I motor in of Zt horwpower The others range down in 

oped, 18 well illustrated in the combined engine lathe and grinder which one horsrpower A nuniln r of imlleyH F<u8|Hnde^ in a pit lieneath the 

u installed in the General Electric Company's Schenectady plant This bid provi^ power and lonlrol nrcuilM for the traveling members, nameh 

huge machine has a clearance of 45 fret between face plate and tailslock, the larriages and grindrr bid rui«li button ]nlcrli>cking control is installed 

wi^ a swing of 113 inches over the bed and 94 inches over the carruges on both carnages, on the grmdir and at the heudsiock Each of thciM 

It will support a working load of 300,000 pounds On one side of the main controls has a ‘'safe” button which tan he set to prevent the motor 

bed are two tool carnages, each with motor-driven feed and traverse, and from being started at any station until it is released again at the station 

on the other side is a complete Landis grinder moimting a 36-inch grinding when it was originally set 'Phe magnetic controllers arc therefore inter 

wheel. Dght motors totalling 139 horsepoiver arc used for the controls, locked so that in case a tool nhonld gouge in, full field will be applied to 

all are of the 230-volt, shunt-wound tvpe. The mam drive motor is of the carriage motors, thus slowing them down, while a limit switch pre\ents 

75 horsepower, the two carriage motors are of 10 horsepower each and the operation of the carnage nuuors against the traverse 
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iiib ( j^MiioLiiAN IIahhur ot Avalon Havin or All Kinun of Pl^asihe (nA»T 

A Treasure Island in the Pacific 

Santa Catalina, Off the Coabt of California, Is a Veritable Island of Silver 


O lFF the toHsi of Ciliforiiii li< 

what aie knoMii a** tht (harinc I 
Inlands wliuli full nit) two 
Fust wr ha\e ihose ihit are (oinpii i 
luely Aimpli in top<ir,inphy *ind se 
ond those of a rupf^ed nAltin which arr exn n >\v 
mou or lisn in enigma to the j^cologisl nrdy 
liiar of more than one of them—Smlu ( tl'ilina 
KJand—about iithtetn miles straif^ht out li he'i 
Irom San Fidro it iiiUnsling from the pro 
n lunttH variation of form ovtr the ordiimrv coa^lul 
Inland It IS iHint) out mills or ihiiiul )uts m 



BAGS OF THFASl Rt 

fart of a tialuabte shipment of «/ rr ore tfe lined for the 
3 trltir at hhefby CaUfornta A sktpm at u valued at 
approximately tSOJUOO doUara 


Uy Herbert O ff arnn 

Knglh and tin width varum ftom three to seven 
niileM except in one pi icc where thuc is a natrow 
isthmum wliuh IS of so low an altitude that Nature 
seems to h ivt surttd to make two inlands instead of 
one 1 tit failed to lomj lele the job 

Rugged int iiiitain ih iinn run throuf^h the island 
with sjiurs cjiUtiding down to the roast, separiud 
b> dftp canvons with precipitous sidem which have 
llicir oullft in the sea Some of iht jieoks are over 
two thousand fctl hvh There is little or no arable 
land and it would be difficult to find two hundred 
Him of tillable land in uny spot on the mUnd Fhc 
slioics irc pounded b) tiu heavy surf of tlir Pacific 
Jill isl jiid H \s onie inhabited by Indians but owing 
I ) il*^ rut,p.i dm ss and the m arnt) of water, it proved 
habitable onl)r in u few places 

Origmnlly an Unauccetsful Venture 
An Fn^lish B>nd]catL at one time bought the 
ihland for its muMral posmbilUies and tned to ex 
ploit them However they were unsuccessful and 
in desperation they were glad to have the man, from 
whom they had purchased Catalina, take the island 
liack again 

William Wngley, Jr Chicago rapitalist, bought 
tin island seven years ago for three million dollars 
and began spending a large sum every year in de 
veloping Catalina into a resort—and incidentally 
IcNiking the island over a bit closer than did the 
Spanish explorers who, with their pirate ^ips many 
years ago, used to haunt the cave« of Catalina while 
searching for places to secrete their ill gotten loot 
The new owner spent thousands of dollars build 
lAg many miles of road into the interioi fastnesses 
of the island, devefoping water power and making 
various other improvements lie rode on horse back 
over It day after dav, covering practically every 
foot and examining rock and ledge formations To 
day, after having carefully checked assayer's reports 


from mining prospects at various pomts of the 
i*«]and he iv ciiivirired that it is composed very 
lurj^ely of silver on. (atalina compribcs somt 
55 000 acres, and is in tht shape of a ^rrat ship 
There are 20 veins being worked at Catalina, 
scatUnd from the exit pint southwest end at John 
son 8 J anding—where Bouchtt, a Frenchman, drifted 
a tunnel and built wooden rails and dump carls 
nearl) half a century ago—to heal Rorks, at iho 
extreme northeastern portion where (alalinVs fi 
mous Muls flop arountl on rcMks of silver 
At the Is hmus, a tunnel his l>een drifted into the 



BRINGING OUT THE ORE 

4 carload of stiver ora amaying up $o 347 doUara par ton 
that Mas jtui beru brought to the wrfaea from om the 
ahalis of tha Black Jack miat 
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bank of the trail leading to the ChinM junk Ntng 
P 09 vAtm hundred# of tourieu paH daily to view 
the Oriental pirate ihip. Some of the ore at this 
point aecay# a# hi^ a# one hundred dollar# a tern 
Fourth of July Harbor 1# the nearby cove on the 
north. Here another vein has been uncovered with 
similar valuable ore of ftilver and of lead. At 
Cherry Valley, the site of the Pasadena boy scout 
camp, » one of the first prospects explored by 
Vrigiey. A tunnel was dnRed for 110 feet into the 
west bank and a nch vein of silver and lead struck 
at 325 feet This vein is about 25 feet m length 
and is heavy in valuable ore Cast of Mt. Black 
Jack baa been found a copper deposit running about 
156 dollars per ton 

The mine which to dale has betn most extensively 
developed on Catalina Island is at the summit of 
Mt Black Jack, 2,100 feet elevation Black Jock 
is the second highest mountain on the island, and 
about 20 miles from Avalon, the renter of the sum¬ 
mer resort colony. 

A Voin 26 Feet Wide 
Already 100,000 dollars in high grade ore has 
born shipped to tiorthrrn smelters from this mini 
which now supplies the ore for the flotation null 
The main shaft is at a 47Sfoot depth Assays of 
some ore from this mine run as high os 347 dollars 
per ton in silver, lead and xinc. The mine is elec¬ 
trically equipjied, the power lines living brought 
o\er the mountains from Avalon Rimds had to be 
blazed ibrougb virgin undergrowth and o\er steep 
grades and blasted through solid rork to allow the 
ore to be brought on auto trucks from the mine to 
the boats, it being a downhill run of about three 
miles All this was done ui less than six montliH 
Four miles distant at \X^hite*s landing, the oldisl 
Indian hurving ground dis€‘o\ere<] by scientists on 
the Channel Islands—and from which pncTbss 
relics have Wn taken—i** tlie flotation null E\ 
ports had claimed that it Hould take at least six 
months to install this plant In 54 days the last 
bolt was in place and the big wheels l>egan to 
grind out the silver treasure Fresh water is un- 
QvailabU for inilling purposes at this point of the 
island and ihertfore salt water was Irud 

From the mill at While’s Landing, i5() tons of 
s^ine eonceniraliH were shipper! directly to Belgium 
during the first wwk in February 'Fhis was the 
first European shipment of riue from the Wrigley 
mines at Calaima Bt Igitini is greatly in need of 
zinc and in the future (Stalina Island will be one 



A VAI UAULF HLE 

ThiM ii the form of the mned edver ore whrn u m rendy to 
be shipped to the smelter for refining 


of that country’s \Bluahle sources of mineral supply 
Out on a pier whuh has l>eeii liutit for the ship 
ping of the ore are piled sacks upon saiks of silver 
and lead toncenirates, all neatly jiiarkif) * CaUlina’* 
with red ochre—the same material uM?d by the In 
dions lenluries ago-whuh a workman found nudi 
a better sieniii than modern paints A ship, when 
ready to leave the pier writh tonsignment to the 
northern smi Iter at Shelbv, near San Francisco, will 
have on hoard a cargo worth 150,0(M) dollars When 
ship|ied^Ma rail the loncentratrs will run 10,000 
dollars per lar And the Spaiinh explorers sailed 
on- looking for a treasure isle* 

W'llh the discovcrie-s lieiiig made at the Avalon 
end of the inland, Wrigley is planning for a siioiid 
flotation mill to be entiled at Pelihly Death Herr 
the great tjiiarry which supplii's trunhetl rotk ai 
the rate of 2,000 tons per duv for the paving i»f 
Los Angeles «ily streets, has had to shift its opera 
tions hetnusc of running into a sihir ami lead vein 
HO riih in minerals ai> to be iiiiMiilable for llie ion 
tractors The rotk proved li»o soft to hold up under 
heavy tralHt The lug steam MhcncN whuh had 
l>een digging the roik were tlieii tram-jmrli d further 
tm and a <rew of miners ateppid into the extavalion 
and took the platen of the quarrymt n 


Just around the comer of the island, near Seal 
Rocks, has been discovered the Renton Veui, (he 
nebest mineral strike on Catalina to date Here a 
cross-cut reveals a vein 20 feet in width The out¬ 
crop can be traced for nearly two miles over the 
mountain toward Silver Canyon A tunnel has 
been drifted in feet above sea level up a sheer 
cliff, with two other luimeU cnili HX) feel lower 
It iH estimated that lhi« mini alone will keep another 
flotation plant 111 full ofieration 

Steam sliovrih anil Hvernl irews of men are now 
at work (onslrmling a road and laving power lines 
to this newest ( olalina mine 1 he pro«*pr< I of other 
nune*t rlmn not htop at Rrnton Vein, however, for 
there are other potisihilitie>« on the Avalon Mde of the 
island Facii Mr Wnglev’s palatial home atop Mt 
yVdo ha> been disc o\i rod to hr located directly over 
u silver vein Another one has Imm n found lienrulh 
the Cutalina Radio BrtHideaHiing Station, KFWO 

A Silver Cnif Course 

Ihrre new mining prospevis have been discovered 
just hark of the l-•land cilv of Avalon on the edge 
(jf the Catalina Cuiintry Club gidf links OfFindmg 
rmka whuh ambitions players hav( )»eefi sinking 
when ^plowing up llu ground” with their mashics, 
are found to ansav high values 

Wrigley, while on an iiis|>e(lion tour of iht new 
ralalina golf ImkH under loursi of ronstruclion ad 
joining the prp<-en( grisns, found thne oiiti rops of 
veins where ntaki's had Itein drivin f4>r tits Work 
men are now sinking lest shafts and assavs of tin 
Hurfaii oren ure Iviiig mudi The new mines will 
Im known as till “Vt riglev Thrive" IntlujUionA are 
that thiM' mine'- will hi the ri(he<-t of my so far 
]h mg devcloiH'd in the inland — utsonlmg to annavs 
mad(, whitli luii for nnme on as high as 70 dollars 
|»er ton in silver and I H dcdlara in had and zinc 

Soim of the recent outHtunding sliipiumtA and 
loming activity oti the islaiiil an as followA 150 
tons of silver lead ore ure lieiiig transported dally 
from the Renton \iin to the WbitiV Linding flota 
lion null for rednitmn into nurieral eoncrtilrales 
I III Bilik Ja<k mini is producing in the neighbor 
hood of ]00 tons dailv whuh makes it iieteiisary 
for the null to run at full lapatitv on three HliiftH 
during 21 < hours 

F.arlv 111 Manh two hhipniciits of '-ilvcrhud <011 
Miitratis of |(> tons laili niid worth iipproKiinalcIv 
|S,(XX} dollars j)er shipment were made to the 
sineiur, while 5(KI tons of zim coiif'entralrs were 
shipptd reienlly to Dunkirk, rruiie« 



LAYING THE ORE CAR TRACKS ONE OF Tilt SMALLER MINFS 

TkU^Bkmegnak sAmn fc#w U Aai been nec«%Mrr to fU in the Imnd ot the hose of Mt The topography of the mining territory of Catalma rv draHy showh in (Aif photograph 
RiscK Jack hi order to ailow for the budding of the tracks for the dump cars group of miners are standing before the mouth of 9 / ^9 r|i^ne shafts 
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THE CUT THKOUr.H THE MOUNTAIN DIVIDE 
Bcttleihip OiluraHo in (MOiliard Lul near CucaracAa blidc, Srptemher 3, 1^24 


The Panama Canal Today 

During the First Ten Years of Operation, the Earnings of the Canal, Excluding Interest, 
Exceeded Expenses by Over Thirty-three Million Dollars 

By J Bernard Walker 


mkf a trip to the wwl toast “by thr 
I Canal** is one of the must popular 
■xtumons of the day, and justly so 
Mot only is ihi C^nal one of the most 
mportant links in the great trade routes 
of the world, but, judgid from the spectacular side, 
It IB one of the most majestic and inspiring works 
of construction e\rr achieved by the hand of man 

It IS difliiult for the tra\eler who passes through 
the imposing flights of lui ks at Galun and steams 
across ibr far spreading, artificia] sea bearing the 
same name, and then moves cautiously but surely 
through that great gash through the mountain divide, 
known os Culebra Cut, and drops down through the 
locks to sea level on the Pacific—it u difficult, we 
say, to realise that it took much persuasion and long 
deWe to moke the country realise that it was pos¬ 
sible and desirable to build this great waterway 
across the Isthmus of Panama 

The Canal Is Half Lake 

For several Tears, indeed, ibr goud (leople pf the 
United Stales were undetidrd as to whether they 
should (.ut a 10 mile canal at Panama or a 110-mile 
canal ol INnaragiui We now know that the one 
stheme was as impracticable as the other ha* proved 
to be both practuul, and, commercially, a briQlant 
success. -i. 

Before passing on to u consideration of tho )^r* 
atiun of the Canal during the fir»i ten year*,of its 
cxislenre, we will brie||y refresh our mindAll to the 
physical feature* of this truly wonderful engineer¬ 
ing achievement 

In the first placT, let w remember that the Canal 
does not run east and west hut biHausr of the easterly 
and wcHterlv lay sf the Isthmus at this location, 
the Canal runs more neorly north and south It is 


approached by several milea of a dredged channel 
at each tml, its entire length from deep water in the 
AiIhiUk to deep water in the Pacific being about 
50 miles, and ita length from shore line to sliore 
line about 10 miles 

The Canal is of the lock type and for about one- 
half of Its length, it traverses an artificial inland 
fresh water lake known Catun Lake, whoso sur- 
fai c IS 85 feet almve sea level This lake was formed 
by building a huge earth dam which is half a mile 



BATTLESHIP MARYLAND IN CATUN LOCKS 

The thip tx being towed, et two mdet per hour, by powerful 
eiecirU troUeyi running on the dock umlU She doei not 
use her own power 


in width at lU base, across the valley of the Chagret 
Hiver. Alongside this dam are the locks, three m 
number These, like all the locks throughout the 
(.anal, are built of concrete They have a usable 
length of 1,000 feet and a width of 110 feet. At 
its westerly end, the lake is continued as a 300-foot 
Imttom depth channel through the Gaillard Cut, nine 
miles m len^ At the westerly end of the Culebra 
Cut, a single flight of locks at Pedro Miguel serve* 
to lower shipping to Miraflores Lake, an artificial 
body of water from which the vessels arc lowered 
by a flight of two locks to sea level. They contmue 
through a rJiannel eight and a half mile* in length 
and so out to deep water 

An Emergency Dam Provided 
The jpower for afl the varied operabona of the 
Canal, such as the opening and shutting of the gates, 
lighting of the channel and the provision of li^ 
and power at the terminals and shops at each end 
of the Canal, opd so forth, is furnished by a hydro¬ 
electric plant at the Gatun Dam, where t^ head of 
water provided by the 8S-foot elevation of Gatuh 
Lake is utilised to fumuh the electno energy re¬ 
quired for tlw above operation*. ^' 

Ihe Chagra River is the fource of supply of 
water for the Canal and iti out-flow, which in dme* 
of flood ii enormous, serves to maintain the elevation 
of the water in Gatun Like at from 80 to 87 feet 
pbovo see-level, the hei|^t being detennined by the 
balaneh between die rainfall and the lose of wotip 
throng lockages, through operating the hy^h^oo- 
trio plant, and from the surface evapmtlob of the 
lake nie sarplus waters pass thngigh MBorale 
spillway formed in the center of (^tun Dam, the 
outflow being controlled by gates on the crest of 
the dam. It should be maiboned that the depth 
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EN ROUTE ATLANTIC TO PACmC 
The simmship HcIgenUmlt of J5.390 totu ^idecement, 
pajjuif /AroBfA CmUtrd f lU, Deet^mh^r 12, 1924, ee her 
world voyege Lar$eit merchant thip to tren^u the Canal 

of wrater over the tills of the locks is forty feet in 
salt water and forty-one and one-third feet in freth 
water. 

The ships do not pass through the locks under 
their own power, since, through a misunderstandiiig 
of orders between the bridge and the engine room, 
there would be a continual risk of collision To 
prevent this, the vessels are towed throu^ the locks 
by electric locomotives running on tracks on the lop 
of the lock walls. The speed is limited to two miles 
an hour. 

To guard against an approaching vessel colliding 
with the gates, breaking them down and letting the 
waters of Galun Lake run out to sea, various pro¬ 
tective devices have been installed. First, there ore 
massive fender chains strelrhed across the entrance, 
each weighing about 12 tons These arc placed on 
the upstream side of the locks, A further protection 
consists of double gates, which are provided at the 
entrance to all the Iticks and at the lower end of the 
upper lock in each flight 

If an unmanageable ship should break throuj^ the 
ihains and Bmash down the gates, there is provided 


an emergency dam, which is really a massive turn¬ 
table structure, which can be swung across the Canal 
entrance and by means of a scries of steel plates, 
lowered upon it, would serve to close the entrance 
and prevent the waters of the lake from rushing* 
down through the locks and wrecking them. 

The first ten years of operation ha\e fully justified 
the national policy which led the f ountry to purchase 
the Canal from the French and complete it on a 
greatly enlarged scale. This is pro\ed by the follow¬ 
ing facts, whidt are strictly official 

Hie vast sums of money invested on the Canal 
were spent partly for national defense and jiartly 
for commercial purposes. At the beginning of 1924, 
the investment charged to national defense was about 
$112^)00,000 and that charged to commercial use 
was $275,000,000. Commercially considered, then, 
the Canal cost $275,000,000. The annual interest on 
this investment at three percent would be $8,250,000 
Hie annual expenses do not include this interest 
charge, but do include an annual charge of $655, 
370.^ for omortixatlon, et .cetera, and a charge of 
$500,000 annually for ^preciation. 

Canal Now Showing m Profit 

For the first four years of operation, the cost of 
the enormous slides in tlm Culehra Cut caused the 
revekiues from tolls, and so forth, to fall below the 
explhaes. In later years revenues have cxccedi'd 
the cost of operation and maintenance Thus, to 
June 30, 1921, operation cost al>out $70,000,000 but 
the revenues amounted to $1<X),000,000, of which 
over $97,000,000 was secured from Canal tolls In 
addition, the extensive auxiliary plant, docks, coal 
and nil, storage, machine shopn and so forth, cost 
for operation $100,000,000 as against business rev¬ 
enues from these sources of over $103,000,000 The 
excess of total earnings over ex|>enHes at the begin¬ 
ning of the fiscal year, July 1, 1921^ stood at $.33,- 
241,425 This does not include the $8,250,000 
annual interest on the original cost of the Canal 
above referred to For the len->ear period this inter 
est charge would now amount to $82,500,(KX), and 
subtracting the above $33,000,000 operating surplus, 
this charge would leave a deficit of $50,000,000 for 
the ten-year penod. 

The total earnings of the Panama Canal during 
the banner year which closed June 30, 1924, were 
$37,650,631 of which $24,289,603 was secured from 
tolls. The corresponding expense of operation and 
maintenance including depreciation but excluding, 
as mentioned above, the interest on the original cost 




* ‘'1 



THE HOOD f.NTfcHS MIR AH ORES LOCKS 
^orhft largest uarshtp Length, HfiO feet, beam feel, 
2 ^/a inches, dusplncement, 4SJ00 /oni Less than /"f 
clearance brlueen the ship and the dock walis 

of the Canal, wa^ $20,111,039 leaving net re\enues 
of $i7,2lK>,373 This, il should be nnled, ik more 
than double the annual iiiUrcHt figure and provides 
a surpluH of about $*),(M)0.000 to bo applied to wipe 
out the (kTii ]| of |>re\]ou9 >rarH 

'Ihe rapid increase iii traffii passing through the 
Canol during the few >eurs preceding and including 
1921' was due largi Iv to the great diHCoverics of 
fruitful oil fields in Califonim and the large number 
of tankers (hat tonveyed the oil from the Pacific to 
ihe Atlanta The Canal did less business during 
(he fiscal >4ar 1923 than during 1921 nhith was a 
record )ear The number of icsiiels in transit that 
had to pay tolls declined from 3,2.10 to 1>673 and 
the gross revenues from (oils fell from $24,290,964 
to $21,44)0,521 This vvas dm entirely to the slump 
in CaliforniH oil but willi oil excluded from the list, 
the 1925 iraffH shons a normal growth 

q The Creat Lakes are doiin (no feet five inches 
are due to the Chicago Drainage Canal, nineteen 
inches to decreased rainfall In our August issue 
nc shall give the facts and suggest a remedy 





IN THE CHANNEL OF THE ATLANTIC ENTRANCE 
A mmmT aUw of Crislehal tarmiamM at the Atlaatie M af the Panama Canal Here are 
and laeiUties for bunkering skips with coal and oU 
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Novel Devices for the Shop and the Home 

A Department Devoted to Recently Invented Mechanical and Household Appliances 

Conducted by Albert A, Ht^kins 




I 


A pir plate for Juicy plea 

You Can Eat the Lower Crust 

A NLW invenlioQ in plo pans is just 
out 1l cnmpnsfii the old pan with 
a doflcctlnK wall of a circiunfriTnlial con 
slructioD llial drflrrts the juicrti frum the 
pie and prevents it from rnierinff hriwren 
llie pan and the pic Adjateiil to the de¬ 
flecting wall IS a htilliiw part that catchm 
the juices so deflected and prevents the 
liiiir from eiileniig llie oven of llin stove 

Comfort on the Motor Boa 

T ill* accompanyinii photos slmw how 
wither seals fur the upper detk of a 
iIouIjIc deck mutur bus have been specially 
woven to lonfiirm with the tontour of the 
ilctk I he wicker seals are built in three 
sections and are rcmovshle, facilllsting the 
cleaning of the tup deck A wimlsliitld is 
also provided for the occupants of the front 
MiaiB, as slkiwn in the lower engraving 

Novel Steam Line Control 

T he accompanying plioiograpli Illustrates 
a new and Interesting Iwisl” in the 
remote control of sipsm lines 
The miniic busses ami nami plates shown 
on the black panel are of polished lopper 
The hiisses represeni steam tines and tlie 
nainrplatcN are engraved with the si/e of 
pipe lu a parlltular boikr size of pipt to a 
iwrtiiular turbine unit or llie Imation of 
valves 

Tht pushbutton stations arc uscfl onI> to 
I lose valves each being in parallel with the 
I losing butloim uf another pushbuiiun sta 
lion remote from the panel The "open" 



Wicker ar«U for the vpper ded of m double deck boa ere ■ novelty end ere 
apedelly woven to conform with the conlonr of the deck 



Damp yonr cer eaelnat the gate ead It opcae 





A kipper eeteker^ mitt 

control is located at the reaM>ie poabbutlon 
station 

Kach group of pushbuttons has three but 
tons. The lopmoct button contiob the vain 
which feeds e high preaaura steam line 

The Catehar Take# No Chancea 

A new idea in baseball for the catcher's 
mitt ia the so-called **xip-on" fastener 
that glm a secure feeling and keeps the 
null firm on the band. The opening at the 
lisck on the back of the knuckles ventilates 
and makes the mitt more fleaihle 

AntomobUe Turnstile 

W ITH the auto turnstile, you simply 
drive the front wheels of your car 
at slow speed against the gate bumper and 
follow through ss the gate begins to swing 
The gale Butomalically completes a half 
clnle turn slupping when in closed position 
behind you 'Hic gate retuma automalicany 
by gravity 

Safety for the Bowler 

T O prevent tlie bowler from slipping as 
ho throws the heavy wooden ball down 
the alley, altacliments of a material that will 
mit slide on the floor have recently hern 
invented to be worn on the ahoea They 
can quickly be slipped on or off, thus mak 
ing it pomlble for the bowler to use his 
street slioes In the gune and save the soles 
uf these from the wear that mulls yhen no 
attachments are worn. 






, ■. ■- V. 




Paad for eontml of atoua wmhm 


Anothor lypo of wkkor aaota for tho top of a 
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An e l e c tric ImJile Antler 

Handy TctUaf Outfit 

W ITH thu new teiiloii outfit, the hnnily 
man around the home, or in ibe 
garage or private ihop, haa a means of 
iliagDOiing dectrical trouble with very lltllr 
diSioQltr This outfit has a special separ 
able plug that fits any slandanl lamp socket 
or receptacle. It can be used on cither 
olternating or direct ouircnt, enabling its 
uwr to dlacover and locale riion circuita, 
gronnded circuits and open circuits. 

A Novel Pepper Mill 

A LARGE dealer In household e<|Qipinent 
bronght back from England an in 
genlous novelty some montbs ago This Is 
a pepper mill in the form of a miniature 
Sliver aipbon. The whole peppers are iir 


^ V 


The California Highway ConmUslon keep the roadwavs smooth with a drag 
made of an o!d aniomoUla frame. The traeior moving the drag to position 



Avoid loaing your license 
Safeguarding the Lkenae 

I N numiTuus localities a motorist's license 
iH demanded on light In the drnrr 
uliown a imlel tube container holds ihir 
liitfiAr Ignition k(.yi sre aiurhrd to il 
and the luensn is rnllrd within the liibr 
It I aniiot work loose os the two sections of 
the cuntslner lock together 

Automobile Air Cleaner 

T his dcvKC allsrliPS to the intskc of the 
rarhurrtir and srparsles out the dust 
ond gnl and allows nothing but dustless 
purr sir to rnlcr thr internal combustion 
Lliambers. 






v: 

_ f 


k 

Crsa. 



The drag Is shown hrre rcadv for helping to smooth the highway 

unit can be supplinl, built in to a sink are introduced into the iiiurinnr und die 
When s load 1ms aicuniulaird or after lid ctosnl A pressure of the switrli starts 
every meal- Itul Hater and washing fKiHcier the rotating dsaher in actifin 




A deerpUve siphon 

w ried ibrough an nrifire in the Imtlom and 
a turn of tlie top U suB&olent to grind the 
IH-pper 

A Nuterad&er of Greal Leverage 

O l<H engraving shows an extremely puw 
erful nutcracker which is a recent im 
porutiun from England. The conslrucilun 
is admirably shown. 

A Home Electric Diahwasher 

O HK engraving illuslrstes an elecirir 
dishwasher which may be placed in s 
butler's pantry or in the kitchen. A similar 



Cleaning thr earburelrr's air 

Getting the Juice from Citrus 
FmiU 

T lllb de\ice is adopted for obtaining the 
jiii«e of grapi-fruit, oranges and lemons. 
The divided fruit is pressnl against a rut¬ 
ting head of thn correct size— one being 
adopted for grape fruit, the secimd for 
oranges and the third for lemons. The juKe 
passes ilirougli a strainer, thus separating 
the seeds. 














A coolcnlrd pawcngcr 

Keeps Baby on the Seat 

T he iranHplirtilinn nf ynunK chiMrrn in 
aulonaitbilra ii more or Iiih of a prublrm 
and raUi year flcni a new crop of Inventions 
relative lo carrying bahira and small chil 
dran comfortably and in safety iIIuk 

Irate herewith a seat for the baby that keeps 
the child safe and comfortable while rhling 
in an aulnmobllo This Is a valuable ad- 
Jamh lo motoring. This seat tan be placed 
in any car The cushion Is removed and 
the metal frame of the seat is plared be¬ 
neath it The back frame hende lo fil the 
car Baby alls on the cushion of the car 
and leans bark The doth Is plated be 
tween the thild’s lin and fastena to the 
frame on each side. 

Observatloii End Motor Parlor 
Cars 

T he luiurioua bus or **parlor car" la 
growing in popularity each season and 
now lung trips can be taken with a mash 
mum of comfort The great advantage In 
cars of ibli kind u that a much belter 
idea of the rounlryslHe can be gamed than 
could be obuined from the wiiiduwa of a 
train People think nothing of taking such 
a journey in one of these luiurious parlor 
cars from say Boston to New York 
The aci'umpan>ing photos sliow some of 
the Interesting features of a parinr-rar bus 
with an ‘^observation** end There is an 
artiatlo metal railing eiteniling around the 
rear of tlir tar The ernter portion of the 
railing is hinged, jiermilting It to be swung 
open to give arersa In the spare wheel and 
lire carried on the back of the car The 
spare wheel and tire are hidden from public 
view by the illuminated advertising Mgn 
when the center portion of tlic railing is 
I losed. This sign is painted In red letters, 
and being perforated the rays of light from 
an deotric bulb are thrown to the rear, 
producing an artistic effect at night The 
railing along the back of the car alao ciy 


Ohocmtloa tmd for motor parlor car ahowlaf tire cor r l o r 


ahles the driver to reach any •part of the 
liaggagc rack arrange^l on the top Special 
stepi arc attached to the railing to enable 
the driver nr baggage man to quickly and 


rear bumper made of two and one half Inch 
pipe flattened at the ends and bolted to 
the rear of the car which both protecta the 
metal railing and the rear of the bua. The 


easily reach the top of the railing and then gasoline filling spout Is at the rear 



A **foiir-ln<«no’* atrcel cleaner oiul woalMr vacd In BerUa 


hy walking along the lop of the railing, be 
ran reach sny part of the baggage rack 
At tlie left rear of the bus there is a *'aiop'* 
signal and tail light operated by a battery 
ayslem of twelve volta. There la a apedal 


Eflcolaton Dbploelng Elevators 

T he new escalators at Trafalgar Square 
Stilion, London, on the Baker ^eet 
and Waterloo Railway, hove now been 
opened and the elevators doaed. The apace 








Oclalla of the cUd*a amt 

occupied by ihe latter will now he dofVDted 
to new and larger ticket offices whloh will 
be able to deal with 8,000,000 paasengwra a 
year Instead of 4,000,000 os at pr eo en L 

Novel Stairway Nooaa 

T he edges of steps of ooncrete stairways 
should be provided with nose pieces 
pirticulsrly if material of any kind is lo be 
moved either up or down over them. The 
Coal Age ahows bow acrap material con be 
used for this purpose. Ihe nooe of each 
step is protected by a piece of pipe coat Into 
the concrete and extending into the retain' 
ing or wing wall upon either aide 

Street deanfaif in Berlin 

W E illuatrote a new motor watering cart 
which combines alao other MlUriea 
such as a anow-plow, aweeping maeblne oftd 
fin exilngulaher Our engraving ahowa the 
motor In use oa a watering cart. The a n ew 
plow and the aweeping appliances con be 
■ern at the front of tiu machine. 

Teaching Firemen to Handle 
High Premure Volvea 

T he San Francisco Fire DcportiDent baa 
installed one of the high premure vobrea 
used in the city water lines for fire protec¬ 
tion on a four wheel truck and hai built 
a jiortahle platform fur use in InatruoUiig 
firrmcn In the proper method of opening 
and closing the valve The firemen atand on 
the elevated platform when opening the 
valve. It being necessary to make one hun¬ 
dred and sevenly'Six turns with the large 
hand wheel This usually requires about 
five minulea. The pipes a^ valves actually 
in use In the high pressure fire protection 
system in San Francisco, are at timea under 
pressure as high as three hundred pounds. 

Bd>y Carriage with Pared Carrier 

W HFN taking the baby for a ride, the 
modern mother need not load the baby 
up with the parcels that she purrhaara along 
the way The package curler on the bock 
of this carriage lakes core at all thli. Bo* 
•idea being one of the lightest baby corriera 
made, this **cart*’ roar be folded op sod 
tokea along on a trip in the ear. 



A Jgmomtrarion water roWe 


A fleet of o h aerv a tioa omio c iMtldr mra ready for posaeagen 










Blow tordi maed m iNildaiaf Iroii 

B71 milff of Jji»e «nd 2398 milpt of inck 
had been provided with the devlcr Addh 
tiontl mileage ia being added conatantly 
The mechanUm t>f the autumailc train atop 
conaiaU of a device fieiencd alongaide the 
track, controlled by block aignaln. The 
locomotive camea another part, tailed the 
“rocwver" When the receivera on a paMing 
locomotive approach a prohibited area, the 
brakca of tho locomotive are applied anto- 
matically and the engine muat come to a 
full atop before they can hr rrleaaed 

ThrM-tn-One Footwear 

F oot toboggans, combined with anow 
ahoea and akia for the pleasure of chil 
dren, provide a new winter apurt They 
have recently been Invented and are now 
being manufaciiued In Mimeuri Coasting 
on these sleda fur tbe feet provides new 
snow thrills, it la uid 


Hie coalrolllnii and recording medaantam 


-I • ■ , ■a* 












111 





f^osoUne blow tordi «imI soldcriiig Inm 

the hose aa fast as you want to. The equip¬ 
ment shown on ihia page la piimanly for use 
on the lawn In winter time it can be kept 
in the cellar, permanently attached to a 
water tap There it provides InsUdt houae- 
hold Are protection 

A Rapid Photographic Printer 

N LWS photo services and phoiographera 
requlnng a large numlter of pruofa will 
find lliia machine exirrmely epeedy and 
erononiicol An autnmaiic counter and 
timer serves to turn on and off the electric 
light and also keep track of the number of 
pntilB exposed Tlie use of a powerful light 
n-nuld soon destroy the film if it wero nut 
pnucLied from uiiduo heal by a special 
couling dcviie The warm air is forced from 
the printing chamber and ctml air is forced 
into It Tho prints all havo uniform ex 
poflurc by means of spnnga which insure an 
even contact The cooling arrangement 
already referred to is tho muat novel feature 
of the device, which was invented by Gim> 
mndnre Matthew J Stefiins of Chicago The 
hmall jllnslratioD shows the Uming device 
and tile counter whali takes care of the 
numlier of pnnta. 


-H 




far ih# wtatcr 


A apaedy photographic duplicator 


ToboggaDf SBOW shoo and okl 
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ADJUSTING THE EYES OF THE CAMEL THE WNSIDES* Ot A SMALL DLNOSAUH 

Papier nuiche antmaU, to be Utelike require mechantcal **in*ldea'“ which are here ahowrit ThL\ rmruature mechaniral dinosaur which ii otitv eight feet long tvas built for display for 

beiide the motor Foote reduction gears actuate the metdtanum for turning the eyes ears adtettising Sir Arthur (onan Doyle*s "The Lost tTorU*^ Its body, kcad^ eyes and tongue 

and operating the tongue of the camel more in a natural and lifelike manner 



MAKING THE PAPER HCURES 
OlrU are all deftly **laying in'* ii;«f Mper As many as 
fifteen eupenmpot^ layers of **bogut^ pttper are laid in 
targe molds • After the paper u thoroughly dned^ U u 
trvimed where necesaary and sandpapered smooth jrut like 
wood PdpUr macho can be fasttnea tmrA nails and screws 


Paper Sculpture 

Hw p r edactioa of Sgam end aniinab 
in pnpiir nnelw b not new. The menu- 
fMare of ndi objedt bu bon gobg on 
for many yean. Now, howov er i vrilh the 
aid of daw motor* a^ ndodion gaan, 
it b poiiibl* to gbra ilew and aeenmto 
motiap to Tarioa* nniinab. A bnga nuua> 
moA b Dew bdag conslnieled in dm 
ita^ of Mmui. Mmmnra and Damon, 
fUm Ywk aty. b ly* (Indie an buf- 
f |ie m , ligan, Hoo*^ gbaffm and obar 
anbuik A awltab b t hr own and dw 
aabaab bagb to aaova at onaa giving n 
vmy rmlbHn aud >enli Ifce affaet 


PAINTlNti lUt, URUNTOSAI/HUS 
This Httie reiie of bygone dors U forty seven feet in length 
and nine and onedudf feet high a^ is moved wUh the aid 
of ten motors The eyes, hood, neck, oars and stomach move 
He olmoti looks ms th^h he were going to take a dnnk 
from tka past of paint 


AUJUMINC THE A( ROBAnC CU)WN 
The papier mache body is fUted wuh marAin^ry ipA/cA 
jipou the body and contorts the legs The down’s body 
works in a ciraJar motion and when the entire dupioy U 
luUv assembled there is a httie mechanical dog £n front of 
the down that wags Us tml 
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AtirophyMirUt Traveh SOflOO 
MUe» in interpMU of Long^ 
Rangp^ Weniher For#>- 
auting Reaeareh 

To 6 ih 1 thr one in tin tuiUirn lialf 
Ilf the Horld whrrr ihc fiun i radiation can 
liept be mnifmrrd, Dr (liarira Cr Abbot, 
director of the Nutional ireonrajdni Siciely » 
Solar KadiBtion Lipediliun in cooperalion 
with the SmllluonUn Inslituilnn, ha« just 
roiDplelcd a jnnrnry of nia months Sn which 
he triveleif %000 miles. His invrflligaliona 
took him to the ciIkc of (hr Saliara in Al 
geria, to the aaiidy waatrs atrfiching back 
from the Nile to ihr Sirui prnlraula where 
Moaea received the commandmenta from (fOtI, 
to the home of llir wild warrior trihea of 
the hllla of Balucliiman, and at laal to the 
land of the lloitentotii of Southweat Africa 
There, on an laoJatcH prrcipiluu* peak he 
found hifl goal, ami there cavea arc now 
being fitted out to receive two AtnerUan ob- 
aerven and their dclirair inalrumenla for 
mcMMiring (he aim a radiiiion. One more 
eaaenlial atrp m the attempt tn make poa- 
Mlble weather forecoMiiig necka and even 
iDontha ahead haa ihua been taken 

tor lung range weather fnrccaatmg la the 
uJlimatc probable reaull of the Smilhaoiuan 
alndiea of the aun of which Dr Ahhnt'a ei 
pixUlion for thi National (•eographic Kxpe 
dilion IP a part To riplmn the expedition's 
place in these aludies will require an uiuler 
standing of llieir prearnt aiatus 

hor more than 30 years the Sniiihaonian 
liiatilution luia been mcahniing the suns 
light and hr.at Ry 1003 the Instilulion a 
srienlisls began to think that milor radiation 
varied from day lu day and (mm year to 
year Ihe) icsird this onnclushm hy meate 
irenitnis at aialions ranging from oen level 
In Ml U'bilney. three mibv high and from 
(.alifnmla to the Drsirh of Sahara and 
( hjJe over many >rars nf sfinly before they 
alliiwt^l ihcmfwivfs to full) br Iievi it By 
I 0 J.S conrluaivr pnmf hud beiii developed 
that this vunalinn loMiieiii nl the earth s 
wt uthrr Tin iiunm r in winch this in 
fliifm-t i <4 briiiiglit In bisr Intwevfr is very 
eoinples and has not yet hern fully unrav 
I led Hut It Rpems demonstrated lliat a va 
nulhm an hinall as one half of one pi r cent 
in suftKirnt tu prmluee really nutlet able 
changes 111 weather For tins reason it is 
vital that tin imaMiremrnIs of wdar radia 
turn he art OTutr III the highest degree To 
Im rease ihni arc iirot v l» the mam rrasnn for 
the establishment nf a ntH station in the 
hjpttrrn llcmispht re Dailv measurements 
from this station will ilietk ilmse made at 
the two stations in (Ailiforniu and Chdr, 
wliirli tlie Smithsonian already han 

rhr idr^l spot fur measuring sutar radia 
liun would be al the tup of the earth's at 
miis|ihere In ehoosing a site fur the new 
Alalirm tltereforc Or Abbot had to neek a 
tpttl when* uinilitlons apprommated as 
nearly aa possible those at the top of the 
earths atmohpliere First the air had to be 
as pure as iHuuible free from dnat and 
HiiKikr, It had in be dry because even a 
rnuil anmunt of water vapor absorbs great 
quantum of snlur radialinn, it had to be 
rare, whieh cundiliun enuld only be utisfied 
h> ehiHtslng a high altitude, a had to he 
uniform and umlianglng. 

But these physical condition^ were nut ill 
Ihr site had to be cosy nf ureeHH mi that 
cnmplieated oatfiti and supplies enuld rtarh 
the Btiimn, and umler slnble eiiliglitrm il 
guvcrumeiiPs safe from theft and niasucrr 
and where supplies and society eould be 
found 

In meet all these dlffirull conditions was 
DO umplr task Dr Abbot s first objcetlvr 
was the aummil nf Dyebel Meklcr, a peak 


7,000 feet high, near the military poat of 
Ain Srfra in Freni h Algeria Dr Abbot 
climbeil (be peak, hut lie was only moder 
ately favorably impressed with the sky con 
diiiona 

Fjiypl, Dr Abbot's nnti stop, boasts of ha 
Lloudirwness, but the desert lacks easily ac 
ceasible peaks necessary to getting above the 
haxe and sandsiorma. Dr Abbot learned of 
a mountain on the border of the Sudan 
where no rain eveT falls* but lu reach it 
required a journey over sand from 

the nearest water Mount Sinai, where 
Mooes received the Ijiw also bad to be 
crossed off the list of posaibilibA because of 


peak is 7,500 feel high* and bnt half a mile 
from Khnjak Fasa. 

The authorities, while they regardnl the 
Khojik as one of the ufeat regions in thnr 
jurisdiction* imposed the conditions that the 
American observers. If they established 
themidvrB there* must live at the garrison 
post of Shelihagh three miles east* ihol a 
couple of enlisted narives must be coni in* 
nally at the observatory on the peak* and 
that a third mual always ride on the auto 
to and fro* Against these dfsadvantages 
Khojak possessed the attraction of superb 
sky eonditlons. “Neither on Mooot Whitney 
In California*" said Dr. Abbot* ‘^aor on 


Mount Brukkaroa. "It la a atronge moun¬ 
tain " he aays of it. “Lying about 20 ihUea 
to the west of the railmd and 200 mRca 
south of Windhoek, capital of Suuthwart 
Africa, Mu Brukkoroa aticka out oa the only 
peak of conaeqnence In a circle of at leoai 
50 miles diameter It Is InocceasUile ob lU 
Midca eacepiing by the dry bod of a stream 
approaching a gradual oacoit of about three 
miles from the south. The mountain la 5,200 
feet above mi Icirel and qnlie ZOOO fset 
above the plateau. Only four or five milea 
in Its graaieat length and with do neighbor¬ 
ing peaks for many milca, Its Isolation sod 
obruptneM ore really unoanny Tba sum 
mit IS like a cup with a flat bottom about 
lisK a mile in diameter and a atcep rtm 
1 noo feet high. 

Hours of cxIiiustJng eorombling finally 
revealed i suitobls site for tba tunn^ S3 fwt 
deep which will provide for the inslallstlon 
of the bolometer* an electrical thermcancter, 
senahivo to a mUllonth of a degree* which 
therefore requires very constant temperature. 
The exposure was suitable to permit the 
sun's rays to be reflected In tbe cave within 
an hour of sunriae Dr Abbot iberefore 
settled on this site* and the ohlef of tbe 
Depaiiment of Works of Southwest Africa is 
DOW eiigaged in getting it into shape. 

Before finding tbe observatory site. Dr 
Abbot hid come upon a natural cave suit¬ 
able for a dwelling for the obsenrern. 1111# 
required only moderate enUrgement and the 
building of a front wall and partitions to 
make il the most aalisfsctory borne possible 
in such a place Wsrra in winter, the best 
ing problem will be solved, and wiifa a 
porch awning for sununpr, it will be the only 
cool place except the observatory on tbe 
mountain 

Such will be the home and the working 
quarters of two Ammciii observors for the 
next three years at least The men are 
scarcely to be envied even by the most op¬ 
timistic They will be exiled on a baiyen 
crater in the wilderness, sevem miles from 
even Hottentot ndghborH sihI 60 miles from 
a falr-aixcd town To cover even that arven 
miles they will have to scramble down a 60- 
foot precipice and then pick their way three 
miles over a stream bed tu their automobile. 
They will have to haul their supplies over 
this route and derrick them up the precipice 
There is no dialer in the cup itself, so that 
until the contemplated reservoir oatoheH 
enough from ilie meagre rainfall they will 
luve to haul tliis from tlie fool of the preci 
pice 

Mr hat are the compensations for this iso¬ 
lation snd loneliness f The phonograph 
and the radio* of course* which will permit 
them to listen in on Cape Town and Johan¬ 
nesburg, booka and games to fill their lei¬ 
sure hours, hunting nf soita.—apringbuoko, 
gctnabucks, komloos and even leopards. Bnt 
must important of all, a work which la alv 
sorbing In time and energy and which prom¬ 
ises results for which any nun might be 
proud to ssenfiee hirnsrif for a u dfflIeWt 
to conceive of any icfeniiflc necomplUkment 
whose renaUM would be more immediate to 
rvery ktunan being than that of the perfect¬ 
ing of long range iseafber fweeaering It 
would remove much of the clement of risk 
in tbe fanner's eoonomk Itfe. Il would mean 
safety to the sailor and to tbe airmoB* It 
would mean the eUminstioD of waste and 
lost to the buolnesi min and ifi eeonomlo 
significance would be IncdlcuUblis. 

The Smiihaonlan Inilbutloo, of ooune, 
does not ptoposo to euter tbe field o( wattber 
foncoatlng. It is on inatllution for tbe 
lasrning of nevt facta for the increase of 

knowle^ amoBg meo. Vhat h te fom 
serhing to do II to unravel the foots ooneorn- 
ing the son and Iti lofluenee on weather. 


ill 

f -I 



Dr. Charlrs G Abbot and hlf Invention* the aUvcrwUifc pyrohell on icter for mea^ 
nrlng the heat of the fan's nm wbkb b being os^ by tbe Smllhsoaian InsOhn- 
tion In connection with w. Abbot's new nsetbod of weatber prediction 


thr dllfirulty of arrrss tlie bleakness of its 
winteiB and several other drawbacks 
Dr Abbot left northern Africa and Ana 
Mjdot liitlo ihrcrrd by the sites they nf 
fere<l liiH next objrclivr was the region 
ahoiil Quetta in British Balurhisian The 
lirat rundiluin to l>e mit in considering ■ 
site in ihiD stampiog ground of tbe warlike 
hill tnbes was the safety of the observtrs. 
Formerly the savage hill men used to pour 
out on the plains of Delhi on raiding expe- 
ditiurts. The British have csiabliihed posts 
in Balurhisian and easterly to put an end to 
this hut the hill men are on less worth 
witching for that In going about in the 
neighborhood it is the regulation that each 
■uto shall ciiniuin a loaded rifle and two 
men able to use it* besides the chsuffeur If 
ladies are to be of the party, two days* 
notice to the garrisoita are required 
In Hurh country as this Dr Abbot in- 
spcrled Bites He finally picked on Khojak 
Peak, 70 miles northwest of Quetta and only 
ten miles from the Afghan border This 


Mount Monlenima m Chile* have 1 ever seen 
quite so pure a sky as 1 saw there " 
Rfsenring decision on the Baluchistan site. 
Dr AJibot set out to iuvesilgaie his bat 
poesiblliiy — Soulhwesi Afnca. Fushlng 
through the big cities of ibe Dnion of South 
Africa he retrhed the upland cnuniry which 
baa been given to the Hottentots as a reser¬ 
vation. He thus records his Impresnons of 
the heavens at night in this area 

“It was s glorhms sky At one time 16 
of tha 21 brightest stars of ibe whole heavens 
were visiblo. So exceedingly Jesr was the 
atmosphere that the great sUrs went blsslog 
down to the very hnriaon and were blotted 
out* one by one, by the UlU 30 mllra away, 
with lightnlng-Uke Buddeness Before such 
an inspiring sight sleep come but fitfully" 
Dr Abbot wAM that no one retasmbered 
any nJn for ten months so that lie could not 
but decide timi If ■ site could be found, this 
was tbe Ideal spot for bis obscratory 
The following day by auto and on foot* 
guided by a Hottentot, Dr* Abbot oUmbed 
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AftifieUI U^InlnK make* • dlrrrl hit on an unprolcried mlaUtiire oil tank In 
a dcoHNiHtration of U^tnlnc protrrtlvc mratum 


When It ha« done tUi It win leave their 
application to other ageadea. 

Tbfl Smlthioiilaa Aalrophpeleal Obwrfi- 
iiiry haa concrete proof that It la on the 
nahi tn*k. ^jUnce 191B, for Inalance, the 
Vl'eieher Buruu of Argentina haa been mak¬ 
ing weekly fniwLaaia on ibe aolar conatant 
valu*^ recelvcH frog) the SmUhaonian ob- 
^rnrarory In Chile Theac forf'caaia haw 
jimved BO valuable that the governmeni Ib 



ExperlmeiiCe with ardflelal Ughtalim. 
Ui^lnliig rllher atrlkca a rod c»r 
atrlkea the gro oo d at leaat four Umee 
the leagth of the rod mwmy 

able to mII them to buBlnew airn amf 
firmrra. 

iTom the point of view of eefrly, ecceeei 
hilliy and sky oonditlona, Mt Bnikkaroa waa 
the moei favorable epot found by Dr Abbot 
for the obaervatory to be ntabllahed with 
National Ceographlo Society funda He ea 
pecia to have good weather for obaerving 
every day thnui^hoiit ten montba of the year 
and three quarten of the time In the re 
mahiinf two iiiontha--che ao-called rainy 
aeBBon. Annul rainfall averagea about S 
inchea. Although the new ittUon ie not ao 
high ae the one In Chile, the dryncae and 
clrarneaa of the air are very extraordinary 
Having picked hii apot* Dr AblMtl had to 


obtain a vote of the Hottentot tribe to per¬ 
mit him to locale there. This he got eaally 
In addition, (he gommmeni of Soulbweat 
Africa proved cordial to the project and haa 
amlgned Mr A Dryden. Public Worka In- 
apeolor, to build the obaervatury at coat Free 
jmpoAation of the oulGt ta also guaranteed 
Meanwhile the outfit in America haa been 
nude ready The two nlmervrrN have been 
picked iHiey are Mr W 11 Huiiver and 
Mr F A Crwiey, ImiiIi of wlmm have apriil 
yeara under Dr Abb<it a direction on other 
olwervatoriea of the Smlthaoniiin InBtitutlon 
They will leave fur Africa In July and it » 
iwp^ that obaervationa will begin in Sep 
tember, and that daily reports will begin to 
be wired to Waihingion about alx luuntlu 
later 


PrctecUng Oil Tanka From 
Lighining 

The recent oU fire in California, which 
roaiilted in the death of two men and the 
detinictlon ef more ilun llOiOOOjOOO in oil 
and property, waa attributed to lightning. 
The lightning haxard la well known to the 
oil Induiuy and studlea of protection meth 
odf have been made. 

Oil atorage tanka are nAccMarlly ao large 
that reinforced concrete tanka, rather than 
thoae of metal, muat uauMy be u«ed There 
concrete reiervoJra are frequently 500 feet 
in diameter and aometimea In oval form aa 
large aa 600 by 1,200 feet and SO feet deep 
An many an 25 or more nuch tanka aometimea 
make up a ^ak farm ** The tupa are of 
wood, often covered with felt as a protection 
from the heat of the nun and the conaequent 
evaporation. 

Very frequently, eapeclally wlih certain 
fypeii of oil, the spare heiwcrn the anrfaee 
of the oil and the tup of the tank becomes 
filled with an exploalve mixture of air and 
oil vapora. In general, no lightning protec¬ 
tion ia uaed. 

F W Peek, Jr consulting engineer of 
the General Electric Company at Pitlafield, 
Maaa., apeaking at the annual meeting of the 
American Petroleum initiuuie in Los An 
gelea last Jaoury, deaenbed experiments 
trluch had been made in the Pittafirid lab¬ 
oratory with artificial lightning and mlnia 
ture oil tanks, and tuld how protection from 


direct liita by lightning ran be Herured The 
following written from nutes made during 
Mr Perk a addreaa, are uf internl In ti**w 
of the recent oil firca. 

*^fn considering oil lanks, Iwo casrM must 
be kept in mind—the tank (.onlsinnig ex 
plosive mixturea and the tank free from Buch 
gases 

“Wliern there are explojiive mivliinH. the 
proleitiun problem is exit^ilinglv diffiiuli 
Just aa a cunvnlt'rablc Vfdlagr may appear i»n 
eleelrhal traruin}w«toii line's a milr or uutre 
from the lightning diHliarg*. lirrausc of 
*wir4.lrs«^ or induction elTirl mi mav spurkn 
be catisrd by voltugf'H indm til in nictal parts 
of (III lank. Will tlmugli llic lank iii imi 
airuck direclly by the hgliliiiiig A spark 
at 'iOO \o](fl, raniHii bj a lightning stroke- 
acvcrsl mills away could ignite ibe niixtun 
and lauMc gnat damage 

*Tf a lank wire made completely of jnsu 
lailng inati'fiul there i mild hi no spark hut 
there ari alwii)'! pitK^, nails londucting 
strips, ami no on more nr Ic-hh iMidatrd 
Groiiiidu) Sins siriiiig ovi r llir tank, as in 
the 1 i-.r of a prolntid irunainissnm line 
Would ridute lii, volt igrs A grounded ihu 
J ltrh ml <ugi Hiaild rrduie flir voltages to 
about om li nth Tin liuAird Viuild lx. re 
duied hill It would only inian llml the storm 
would hail to f lime i loNrr to taunr (he little 
spark liie onl\ luifp nn'lhml where tlieie 
IS exphwivr gas is a compIciL metal link 
iiuudc of wliiili no sparks ran o^tur F\en 
then, however llitro is danger wlien pro 
jecUoii* exleml from the aiirfaci 

•"Dtlnre explosive mixtures of gusts can he 
kepi from tip; tank, the rhunt.e uf imliierd 
voUagis causing trouble is small Din'd 
hlla however cuufd set tlie oil-ooukeil nnd 
on Btl There are ■ tiumlnr of pnm iplcs 
discovert d in the Pittsfield laboratory, lluil 
can be applied to previot tha tank from 
being alrucL It haa been found for in 
ataner that lightning never strikes the 
ground nearer a condueling rud than four 
times Its height If tin lightning daw not 
■trike the rnd. then it hits iho greund some 
diatancQ away A number of rods properly 
placed aliout tho tank would either take the 
blu or cause the lightning to strike the 
ground eomo dlatance away Grounded 
irirea strung over the tank, a grounded metal 


net or nirtui roof afford prolecliun igamsl 
direct hits A tank made cnmplclrly of 
metal is Ideal here also 

The researches, which slmwed tliat a man 
standing has 15 tunes the chauce of bi mg 
Blruik by lightning iliai a man flat nn llw 
l^roiind has hhnwed that a storm discharging 
over a lank farm ia Iikily to slnke it They 
also showed ihut it la the edge of a small 
lank whuli will always he struck while the 
viry large tanks may hi hit anyshere 

TIm- uivwiigalioov alio showed that ex 
]||||SI\C gases may he rut ufT by sparks pro 
ducr-il liy means oilier tluin lightning as for 
inslarN e stain iparks pnxlucrd by fnctiun ** 



This rvllcetiuir Icicscope roa( leoa iIuib 
tnn dollars to mako 


Another Amateur^a Teleaeopm 

Tire desrripiton of a Iftng focus Herarhel 
ian type, rclletting telescope haa been n 
ceived from Mr A B Hayden, iu maker 
an attorney and an enthusiastic amateur 
telescope maker who lives in Manchealrr, 
New llampahire A photograph of the lele- 
sc.ope IS reprudiired above 
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The Luncavtf mirror hifl an iperturf of 
and a focal length of 112M£ 
Inches 1 he mounting la uf (lie alt ttumiilh 
type and Iihh ilnw iiHilion lianilica in Imlh 
altitude and azimuth 1 h< mirnir in mounted 
in an Iramcnnrk, inatfad of u iloaed 

lube jind in prolixicfl from rroR'^ lights and 
rrHiLtiiins by a IkhkI, sliown at tin rear or 
limir eiif| of llic trlrucnpr The e>epietfl 
IS HimilHrly protected It is mounted a few 
ilrgrreN oulnidt of the optical ams so tliut 
till idiMrvirR head does not intercept the 
liyhi intrring the ttdescuiie 

llefaiiM.* of tin great fiHul length as mm* 
parnl with the operturc there is no pt-rci p 
nhh dinturtinn of the linage llir llcrKhel 
lan type of mounting doi|H.nHnk mih the um 
of prbtiiia nr diagonal mirror, ullliuugh it 
lioa other drawbatka. 

1 he total 1 ost <d the irlefiro|>e. rxi lusive 
of the finih r, wun Jchh than ten dullaro, 
acconhng to Mr llayilen, who la now work 
mg on a twelve-inch (assegrainian type of 
leUfHupe with 52 Inch focal length ihia 
Inatruxncnt will luvi a Raed equatorial 
mounting, with a shelter, which will make 
It more eipeiisivr 


WhUUing BvckwardSf an Exampie 
of Railroad ConMervatUm 

Where should a locomnilrt* whistle be 
placetl? Why are llio wlibitlca of locomutivn 
oualoaiarlly placed dim tly behind the Meam 
dome, the sand box, the bell and (he atark, 
outtlng off moat of the sound which ahould 
be thrown ahead of the engine instead of 
out to the aide and behind It^ 1hc whliule, 
aays Profeaanr Foley, Hi ad of the Depart 
moot of Phyaira at llie llnifrrsliy of In 
dlana, writing in Railway Agt (New York), 
ahould be placed dim tly on the front of the 
locomotive and should be provided with a 
sound reflector sii that the warning signal 
will be thrown strongly in advance where 
It ran lie heard by mniorista seated within 
closed ran. 

Duuhlleia, when locomnllvrs first liegan to 
be rummoii, nearly a century ago, the matter 
of placing the whistle on the locomotive was 
of trifling moment There were then few 
competing noises. Today the motor car has 
changed ihn situation The locomotive 
whistle Is now Important as a warning Yet 
■och la the conservatism of railnnitl men 
that the obviously detrimental habit of 
placing the whistle in the wrong pla< e has 
lived on for decades 

Profnaor Foley estimates that it is msling 
os the price of 4000,(100 tons of coal yearly 
to blow whistles which lould be blown to 
bMter advantage and with far less eKpemli 
ture of energy if the whistles were not 
maskeil and rauffle-d by the variniis obstriu 
tlons mentioned above lie says that *"lhr 
location M t locomotive whistle is usually 


■bout aa bad aa if it were plaood inside the 
cab or undtfT the locomotive itself” 

Bearing quite directly on this sitaation la 
the fact that for many montlw the railway 
juurnala have contained a running discos- 
Sion of the lack of mllcge trained men willi 
new ideas and a fresh point of view. In the 
railroading prufessiun. The college man 
unlike the present-day railroad man lias not 
been brought up for years in a cirt-le whose 
traiUluiiis are so strong that they tend to 
crush nut onginalify At the present time 
extremely few railroad axrcutives are cni 


lege men, and even if the railroads are 
lieginning to dlacover their lack in this 
respect, iho young college graduate with 
few exceptions has pruverl unwilling to enter 
the urganixatinn of the average raUniad 
company iiecause hr feels that nearly every 
hand will lie set against him Men who 
have slowly workeiJ llielr way up from yard 
foreman to superinlendetil or from telegraph 
operator to president do not as a rule take 
kindly to the <4ilteKe man They feel that 
he docs not know whut they call **goo<l 
railroading” whiih is to be learned only by 
almul forty years of actual experience on 
the railroads ^ the whistle, along with 
many other similar details of the roilmad 
world, still remains where it has always 
been 

With his new whistles and reflerturs. Pro- 
frssnr Foley ciindiK ted Some intereoting 
tests Hr took a Imnniolive placed it on a 
him table put a man in the iih to blow 
the whistle, and then drove in a closed car 


to a dJtUnce of 1J200 feet. Mopped the car 
but not the motor and Kstened whenever the 
whistle was blown. From time to time the 
locomotive waa turned farther around on its 
turn-table, tliua slmulaiing the average con¬ 
ditions of audibility of a whistle all aronnd 
the Imnznn He found tliat the sound of 
the whistle Is nearly three limes as intense 
on either side of the locomotive as il is 
ahead, where it ought to be loudest He 
propoaea nut only to remove the whistle to 
the very front of the engine, but to p1ac« it 
in a simple sound reflector like a bowl As 


the second diagram shows, the audibility 
would tlun become four times as great in 
front as in the rear **Fven a mule knows 
that sound can be reflected,” aays the Pro¬ 
fessor, '"for the mule luma his ears in the 
direction from which the sound eumei.” 

We reproduce from Profeasur Foley's 
article a diagram showing the relative in 
tensity (doited line) of sound all round the 
horizon from a locomotive liaving its whistle 
placed In the usual position, also a diagram 
showing the relative intensity when the 
whistle is placed on the head of the engine 
and in a reflcctoT It will be noted that in 
the Rrat djagram, showing the preaent con¬ 
ditions, the sound Is actually ttrongrr behind 
the hconwtiw than in front of it, and two 
or three times aa Intense at right angles to 
the track as slong the track 

To make matters worses when the locomo¬ 
tive is running (as it was not in these tests) 
the exhaust steam and smoke and hot con 
veclion currents from the holler are swept 


book over ibo loeomoUve, gbtnribJng mpeh 
of the energy of the whistle. ”lf nayo n e 
doubu this sutemeBi,” asserts the Professor, 
**let him stand on one aide of a bonfire gad 
talk to someone on the other side He may 
fall to nuke himself beard at all ” This Is 
due to the foot that a part of the energy of 
a sound wave is reflected when it falls apon 
a stream of hot gosca, 

Benjamin Franklin'i homily about ”paylng 
too much for the vduHtle' becomes apposite 
when we read that ■ locomoltve wfaistUng 
two minutes out of each hour thus conaames 
30 extra pounds of coal and 273 pounds of 
water hourly The smaller but coneclly 
located whbitle advocated fay PnlesMr Foley 
would oonsumo ranch less If given a chance 
to work at its best advantage 

Some railroad men have already objected 
to Profeeaur Foley's plan, stating that the 
whistle is not merdy a warning to motorists, 
but Is s signal whloh muM also be beard by 
the brakeman at the rear of the train. Yet 
the two diagrams show that with the whittle 
placet) in freni of the Biaok and within a 
reflt^r there would still be os great audl 
blhiy behind the train as there now Is In 
front 

Thus for nearly a century the rallroada 
have been whistling backwards. 

• s • 

Radio4}paraiod Furnace Melie 
PreeiouM ilfwlofa 

A NEW kilowatt radio-operated furnace 
fur melting platinum and other metals has 
jUHt been Installed in the Metallurgical Di¬ 
vision of (he United States Bureau of Stand 
ards at Washington, according to a short 
article furnished by S. R Winters. The 
vacuum lubes used In this appiratoa are 
identical in sha|>e, aize and charaotenaUcs 
with many of the electron tubes found at 
any radio broadcaating station Six 2S0-watt 
transmitting elociron tubes are employed 
The 110-volt, 60-cye1e elerirlc bouse lighting 
syitrro la the sole source of power, no motor 
generator balterlcs of other current aupply 
being required 

The purpose of ibis high frequency con¬ 
verter IS to change the 60«ycle electric 
lighting current into one of high frequency 
—on the order of 300,000 cyrlea per second 
ThiH frrqurnry nr wavelength Is employed 
to raise heat for the melting of platinum, 
gold, or other precious metals, instead of 
being used aa a medinm for radio aignal- 
ing. In the production uf pure platinum, for 
example, this type of furnace Is peculiarly 
fitted, and little dlflkulty »a experienced In 
reaching a heat uf 3,000 degrees Centigrade 
(5,430 degreca, Fahrenheit) 

This variety of furnace, the loventioD of 
Dr Edwin F Northrup of Princeton Uni 
vrrsiiy, is capable of heating with marked 
rapidity A crucible filled with graphite can 



Hie Noithnip Ugh-frequency foniare al ihc Unllrd States Bureau of Standards 
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he wbiMted to a tempeniare of <500 do* 
grooi, Fohraalielt, In than 20 mlnatoa. 
Yeti ivlth iUs d^nse of heat on tbe inaldo 
of a aieel furnaooi the icmperalure on the 
ontdkle H not hkelf to cac^ 212 degreen, 
Falirenhritf *a condirion oontiibuilnjt to tbe 
opemtoi'e oomfort, eapeclallj during the 
Mtmmcr akratht. Tlie cepoclijr of a powerful 
fomace of thli type^or eumple. wbrn op¬ 
erated hf a 204Ulowait, high frequency con 
mter^la auggeeted by lie aohievement of 
rndtlng S5 poundi of copper per hour, or 
between GOO and 700 paamb ^ thle meial 
la tbe coone of eight honiib 

The Nofthrup high frequency furnace worke 
on the prlnclide of a tnniformer tn which 
tbe prJinary ie a conduotari In the form of ■ 
coU of copper win or tubingi and the aec- 
ondary U a nuM of oonducilng material 
within the ooiL The correot wtihin the 
primary coU doee not heat up much above 
room temperatuTOi tbe coll being water 
cooled, but the mam within It, forming lie 
uoendaiy, to rapidly heated to a high de¬ 
gree. Thoa, this type of furnace should be 
ibought of aa a tranaformer in whkli. Instead 
of attempting to reduce healing effects to a 
minlmnm, as Is the case with the ordinary 
iransformcT, these effects are exploited as 
fully aa poaaible Aa a transformer it would 
be highly lacfficienL Regarded as a heating 
furnace it Is Iriglily eficient and effective 

The hlgb-frequenoy converter sometlnieB 
produces interference with the reception of 
radio communicslions. The amount of dis* 
turbanoe caused by this radio-operated fur 
nace is a disputed question, some claiming 
that it IS cnnriderable. while others maintain 
that li to a negligible quantity 

Strange to say, thu aame furnace may be 
employed for Jnercaaing the eficlrncy of the 
vacuum tubes used in ladlo receiving sets. 
Quite recently, In fact, licenses were Itnucd 
by the Government to tbe General Flcciric 
Company, tlw Western Electric Company 
and to Lhe WesUnghouse Electric and Manu 
facluring Company, permitting them to man¬ 
ufacture high frequency apparatus for heat 
lag the loierinr parts of vtcuum tubea while 
gases are being expelled Gases in the 
metal parts of such tubes are said to be 
more readily driven off by the induction 
method Just described than by applying heat 
to them during evacuation^ he farmer 
method 

Tbe ronverter, which transforms the 60^ 
cycle electric current into high frrqucnclea, 
to enrloacd In a ineial cage. On Its fare la 
a ewiicfaboard, containing a wheel fur con 
trnUlng the electric power and indicating 
wailneter Tbe three easenliaf units of this 
converter are enclosed In the cage These 
ant the coodensers, a transformer, and s 
discharge gap The latter has two dec 
irodes which are raised and lowered over a 
surface of mercury held in a metal con 
lalner A hand wheel on the fare of the 
switchboard is manipulated fur raising and 
loweiiog the elerUodet. The power deliv 
ered by this converter may be varied from 
Boro to many kilowatu by changing the dis¬ 


tance of these electrodes above the surface 
of the mercury The transformer steps the 
line voltage up to 6j000 volts. 

• • • 

Fol PoiaSoe$ 

CoNTnAgY to popular belli f. the day of 
cltence dtocoveriee is not eniJn ly past Ff-r 
hapa the latest case to that of cuntrulling the 
shape of awcei potatucs by using certain 
fertilizing elements. 

1b 1921, while digging sweet potatoes to 


measure the Influence of different amounts 
and kinds of fertilizers on yields, L O 
Scherraerliorn of the New Jersey Agricul 
lUFsl ExperJinenI Siiiion observed a marked 
difference In the shape of tubers coming 
from the various plots on which they were 
being grown Schemicrhorn at once fol 
lowed the clue wluch pointed to fertilizer 
Influence 

This wtts a rather startling discovery, since 
both growers ami scicntisu have always con¬ 
sider^ such variations a natural plicnonv 
coon beyond human control, like the shape 
of leaves or the color of an animalV rye 

Four years of subsequent teste Gnally 
proved that potash will influence the shape 
of sweet potatoes. A fertilizer containing 
but a small percentage of potaih produces a 
largo number of spindly tubers Within llm 
its, increasing the amount of potash increases 
the number of chunky tubers. The coraxnon 
commercial fertilizer containing 3 units of 
nitrogen. 8 units of phospltoric acid and 8 
units of potash, and known to the trade as 
a ‘'3*8-8," wna found to be the most rconom 
iral from the etandpoinl of proilurlng the 
most chunky tubers at the least cost In 
other aisles than New Jersey, where the ex 


perimrniaJ work was done, differrnrro In soil 
and climate may require a slightly different 
proportion of potash. 

What this discovery will mean to sweet 
potato growers in guiding their use of fer 
tllizers miy be seen In the average results 
nhlflined in Sclicrmerhurn's teats bertdir^TS 
with no potash gave* such a largi pirc-enlage 
of >«piiuliy tubers that only lUO bushels an 
at rr were markouble The same quantity 
of a 3-8-8 with its 8 per unt uf iiotush, ga\c 
J*»2 bushels per acre—a 'ii percent increase. 


This discovery if nunie use of by iIil 
larger sweet potato growers, will mean lu 
llwm a saving of liundrrds of thousands uf 
dollars a year 

• * • 

A Warning to Amateur Teleacope 
Maker a 

lii the Stienlific Ameruan book, “Amateur 
Telescope Making.” pages IS and 19, tlir 
telescope maker was advised to rnat his 
mirnir. after silvrnng jl, wiili a laiqiier ill 
luted BIX Id one with amyl acetate In ler 
tain cusTH, lacquer diluted at the ratio of 
only two to one has liren supplied The 
latter ratio uf dilution is dial which Is nearly 
always used when tius lacquer is appbctl to 
silverware, but it to ton thick for irlrscojH* 
mirrors 

The manufacturer of die lau|uer was vis 
itrd and, when fully ocqiialntcd with the 
peculiar requlrcmrnl. stated in a very fnrnd 
ly manner that since so great a ddullun was 
very unusual it was possible that the diicki r 
lacquer had been sent to our ti lesropr niuk 
ers in some COM's by well inlciitiuiit d <ni 
pjfiyers it sljould bo obviuus. however to 
anyone tliat these iiianufaeturers have dis 


played ronsiderable paUonce. and a detlrti 
lu aid seience, in filling hundreds of small, 
onc-dfiilar urders requiring special parking, 
and HO on, since thiy ordinarily deal In much 
gnalrr quaiililles of loiqucr 

To enoJilc thn telescope maker to decide 
wliethir or nut bis lacquer is suOiciendy di 
luiiiJ dll writer made a small crxperiinenl, 
with tilt following residis lacquer diluted 
at two to one Is almost os thick, in the un, 
as olivp oil It fluwa in an almost unbroken 
stream from u small stick and when poured 
over u ti •*! piece uf gtovs It runs down quite 
di libcrniLly l^iiquir diluted six or eight 
lo one IS nnirly as dun as water, drops from 
a slick bv droim und quo kly runs down A 
imno Ilf glasK. if found in two to one dllu 
Imii on oiiiict* of umyl irciaifl may be ob 
tuimil from tin. drug Moip for a few cents 
and the proper diliilinn made 

Several umuleurs have expressed fear that 
Iqi qut r Will injiirp tin opijuil quahties of 
dicir mimirs Hus mediud uf prutectiflg 
diem iH not however a novelty It was first 
tried at the Pans Oliwrvalury and, according 
to Bell, 111 his excellent bmk “fhe Tele- 
Mopc,** t Ml (ftBw flill Bouk Col, It has 
bi-eii in use sini e J9I3 at iho Harvard Oh* 
Hcrvalory/ iiartirularly un die 24 dDch re> 
flectur R W I'orler has aim used il for 
years and confinns thn autlioritlno mrotloned 
above However, Bell eoiphaHiErs strongly 
that It must not be useil too thick- Ho 
recuminenfls a six lo one., f>r even an eight 
to one dilulnm 

Inquiries rerrived iiidicate die advlnsbiUty 
of Issuing another warning In making the 
houLaull test the lump i-hinilil remain sla 
tiiiiiary If mnvrd with the knifi-cilgc, llio 
formula ui*ed (page 62, * Amateur Telforope 
Making"! will bring about a «rnnus case 
iif Mvrr-eurreeiion of the mirror doubling 
die denired turret lion unless changed to 
r* ovir 211 

* * • 

Moat Potverful IS arrow Cage 
i^oeomotive in Exiaienee 

The tiiginteis who loraird nur WfUlern 
railroads, through the Rockies and iho Cas- 
ladc Vluuiiiains, fuiind ihernsrlves confronted 
at times with a hewilderiDg task If the 
roads were to handle die heavy passenger 
and freight trains which would be required 
as the Country developed it was neceasary 
to keep iho grades down below certain 
iimilB Hence, in Lrossiiig the mounuins. 
ihn mgincer, in order to develop his line 
wiih rLosunable grades, frequently had to 
gain disianee by swinging his line to and 
fro lip the mouniBinoifle until when he had 
reached the tup, (he distance traversed by 
his locBleil line. In extreme cases, would he 
many times as great an the distancp lueas- 
uretl in an airline from valley to summit. 

Nowhero was mure diOKult mountain 
country encountered than in the territory 
luvercfl by tlie lines uf the Denver 8 Rio 
Grande Western Railway So rostly was 
the iniiMruriiun that il was decided to 
iJiire tlie gage from 4 feet S% jnehes to 5 
fret for many years the system remained 



The plot trealed wtoh ■ fertUisrr eonuinlng eight percent of potash produced 
these deslrably^a|MHl potatoes 
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Mruad lant mounlaln ioiomotivr oml on Ihr monntaln diviMon of the Denver 
and R(o Grandt Wr*i|rrn Kallroad Wfighu rngine and tender, loaded, 64i,600 
pounds I rrlliidfeH, 28 Inrlit-s b> 10 Inches | horsepower, 3^00 



The heaHeat narrow-gage li»comoUve> Built for hanllog trains over severe 
mountain grades of the D. and R. G. Western Railroad Total weight, loaded, 
286,600 poundsi rylinders, 20 inrhea bx 24 Inrhesi horsepower, 1,410 


iiurrnH gage kiit gradiisHy is traftii in 
treased ihc lilies Iiuvl In in changed from 
nsrniw tu broad gage iiniil only itrtain 
su inms of the l-fooi gage ^yvirm arc now 
in operarion 

Ur bhuW a profile of a portion of the 
narrow gage line un the route from Denver 
tu Durango commencing al Alamnia and 
extending to Arbolcs It will be seen that 
nut only are the grades heavy the maxiniiiin 
V trying un Lc;rlain stn irhes of the Iiiil from 
I 42 percent tu 4 pcniiil hut the Liirvaliire 
nf the line ih also extremely acvin tlit 
maximum varying from riirvcs of 10 dihnc<c 
to as high as 20 dtgrrrs ^c diicct pai 
titular attinliun in ihi •cntion of line In 
tween ( hama and the summit at (undms 
where there la a grafit of 4 perrcnl an I tin 
maximum curves are 20 degrees M n 
over ihf wlhde atnount of rurvihin is I'lM 
digrees, or nearly ten complete drcles 

1h« gnat difliriilly of operating freii,lil 
and passenger Irninii over tints with h«u\i 
grades and eiii vat lire hiII he underniiHMl 
from the fact that the pniicipil rtids of 
the rcmiitry have spt m hundreds of millions 
of dollars during the piM iwintvlive years 
111 Inking the i urvatun c lit nf ihr ii lini s an I 
in lulling down the grades mi ihal on some 
eyslrms a grnelt of 1 5 prrrr nl iml '> ihgin 
curves arL tht ninimuiii Si diRie uli is the 
enuntry throii^h which tlii« nun w gage Jim 
ninr* that any tin h rediuli n nl fiir>aliirr 
and gradis wuiild he pr hiliiliit net nnlv 
becaUM nf physic ul difftciillits bill IxcniiHi 
eif the Lost 

Wt pit sent illii«lrations td the tHo latest 
and moHi iHiwirful Ineomntivos which m 
operating trams tier the inounlmn divmn ns 
of the Dfiiiir & Kiu ( rimlc the one Icing 
used for nnrn h pige opciiiuiii md tin 
otlie r r n the I i ■ ■ I ( cm hni s 1 he n irr w 

f,ige liKOfiMiMi IS ihi m s| iN>wtilul if its 

bind in txiHtinii in I i| m r* allv n ni iL 
aide that so niiiih Htiplil iinl inwir e u) I 
lie asst mill* d t» un c. < uii dd* of 

I periling on Irark only f fitt hi h (•■pc 
cijIIv wIkh w< rtnnnilHr ihii ii liis ii run 
imiind turves if ns lii^ti is >() dr^r cs 
11 k siciet of It* blahility lies in ll i fi I 
dull III spite nf the he ight mil bulk c f llii 
1 lomitivi Us ecniir of gTi\it\ Ivctnus,- of 
the greit weight e f eylincli rs frames 
wheel- and diiviiig ^tnr lies wry I ih ch wn 
Monijvei -lididilv is fiirthi r a sund I \ 

Biwnt. a hi^h sii| 11 i K \uiinn if si vi rat 
jiH lies III iht fill I le rail of ihi cnrws 

tin total Hcijii A the tnumi iml imbr 
loaded is 2116 600 p cinda How pn il i- ihi 
iurrease in weight md |H>Hir of a brnail 
engine due to iln tuMr elimensinns 
IS SI CM by a (iinipuis n tf this nariiwy^igi 
1 iioinoiiw with the Ijh si br lad gage Ti e i 
III liw built for III iml 111 ! sirvm fnr the 
hIi le Height of lie engini and Irn Irr 
Icidecl IS 614600 poiiiids 

Ue lire sent herewith in parallel ciduiona 
tlie pnncipd items nf ihi two Incnmotivi- 
It will he Hc^n that in llr bruad gage, tvpt 
ilu cylinder dimLiisions as compared with 


I he naitoH gig< have gone up from 20 reaeiily dissolved hy many of tlum and is 

inihfs by 24 inch*a rfi 20 imlieH by 30 liable to bring about tho symptum complex 

me hen that the length over all has men aw d known under the different name a nf hemo 

fmiu 67'j feet to ^ feet, the heiglil from ihrnnutnais, bronxed diabetes and pigment 

13'^ firt In 16 fcYt and the wiellh from cirrboais 

just under 10 feet to over 11 feet The As a conMqtiemo of modern economic 
narrow gage tender cairies 1000 gallonii of and aeu tal change^ the latent Hangers of 
water anel the broael gage 1400U gallons and poiaoning frum certain heavy metals ire now 
the load of coal has iiirnawd fnim 8 tomi sudefrnly presented to the puhlir at large 
tu 22 tuns (fttsuline says lliis noted me dual journal 

(omparlaon Narrow and Bruad Gage laieomiitlvr 
Denser A Rio Grande Weslem Railroad 

hA RKOW CaAGB BROAD (lAOF 

20 ms Diam , 24-in Stroke 28 ms Diam TO in Sii ike 
41 in» Dinm 61 ins Diam 

193 Ills |Mr sq in 210 U»s per aq in 

67 ft 'Vbi ins 9S ft 

n ft i ina 16 ft 

10 ft 11 ft 2Uj ms 

Itlfl'iOllM. 237 500 lbs 

187 100 lbs T77 000 lbs 

28fifi00lbs 644600 Jba 

3 000 gals Watei 14000 guls Walt r 

H Ions ( till 22 Ions ( nal 

1 HO 1 ino 


f ylimb n* 

Driving \Kluil 
Heller I’nssure 
length Over Ml 

Ml Ight 

^icllli Ovir All 
Tltight on Drivers 
Total Weight of Fngiio 
1 ngine and I rndrr f i a It k 
(apitily Ilf leiulir 

lliirsi p iHc r of Koile r 


and m an editunol, brought aliuut nation wide 

Copper roneem about lead SuiiidiH and nyphilis 

Smii 1 - lilt title Iimlir whieli iht Journof awakened a new inUieal in mi n ury And 
of Iht IGe/eeo/ /fivuemrioit (Chi tht heMiileggcr brings copper tu our 

e igi ) iKiiiiis nut thul c ippt r ahniild m»t Ih luxHoli>gic attention 

impliiyid whiTc it miy eoine in contact with Ab meTilieal authorilies jmint out the fact 
f hIs I til inks e-ptfiollv if thfv ronUiii that our organs on ilRmnal examination 
acids f iny stut (npper it is staled is show a rrilmn amount of copper docn not 



Profile of difficult uarrow-gafe Une of Denver and Rio Grande Wcotam Railroad 
acroaa the mountain divide wkere the mdei reach fonr p er c e n t and the rnrveo 
run aa high aa 20 and 24 de gr e ca 


nitun that we an all auffering frum copper 
poisoning, for it aeems thit we can handle 
fivr to ten one thoiiuiitltha of a gram of 
copper per day If, however, the amnonl 
absorbeul excreeda a certain dofioite limit 
the danger of pigmentation of the liver and 
pancreai is evident Chemista ham demon 
btrated that prcbentday diatllled Iii|iinrs 
may cmnt un aa much as 173 one ibonaandihR 
of a gram of ropper p«r quart, while samples 
of Intmc brew** have been found to ohow 
the pri srni e of 23 une thouaandlhg of a gram 
per quart 

Il IS pointed out that the inirodutllon nf 
the topper into the drink is duo to the 
ac tiun of organic a« ids in the math dialiU 
ing over with the alcohol and at ting nn the 
worm of tho condenser when it la made of 
copper roeklail shakers of etipper or 
brass, lined with silver or tin comn in for 
part of (lie intrinunalion When the plaling 
of Unse reerptarles wean off or dmolves 
the amts readily attack the ropper But 
uu the shoulders of the ‘old Demon Ruin'* 
about wliiili bcntimentilisis have raved for 
centuries does not fall all of the mnlital 
journal's obloquy It is pointed out that 
bniiinaclr containing arids is utnially shaken 
in copper sliakrrs at soda fouiiiaina and 
lliat copper pots and kettles ilso find use in 
tile kiLche n 

Ibc adviee of tin medical authorities who 
warn us about these daiigem seem wlmle 
He me -avs the mrdiral journal and ton 
linuf s ro|i|Hr should not be employed 
where it may rcime in culitail With foods 
or drinks ebpeeially if they ionium aelHs 
Ilf anv S4irl beijubc it is readily ditwulved 
hv manv of thini 

• * * 

ISoi A. Btiried Trea$ure Finder 

lx I lie Dee ember 1923 iwvue of the Srien 
lihc Amrriean we puhhshcd a brief non 
te Imiial summary and criliquo of the sev 
tral methods of prospeeiiiig from abort 
ground, fur ores oil and so on Oiw of 
the methods ^u^tlonl^d waa that which em 
plovs the torsion eir gravity balance This 
inMrument determines slight variations in 
the density of tlie roeks lienrath the sur 
laie. and in that manner it has proved to be 
of gnat dHHistBiKe in locating large, valuable 
diposiis of mineral and oil 

)Ro have now reex'ived for rewicw a bnef 
irealiso entitled * The b^iivus Torunn Bal- 
anet" published by one of the manufao 
turen of these delicate inatrumcnto, L 
Oertling Ltd, London, P ngland This 
work of about 100 pages describes tbe in 
Rlrument. the ncUiod of observing, ibe 
planning of the survey and so on To quite 
a degree, it is mattwmalical The use of 
the turnon halanre requires training, not 
only in higher malhematua, but in geology 
The inatniment cnau several thoumnd dd 
lars It is now in regular use, especially by 
the large oU oonpanioa, but it 6am not hh 
rate *1wed trsasure.** 
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Would 

you? 

Y OU Lnow how broth 
rrs and sisters argui 
about things 

Wtll, here was a taat 
where the bo> was much 
put out because his sister 
would not accept the atten¬ 
tions ot his best friend, or 
go out with him 

She simpU rcfiivril (lotU and 
he amid nc\cr find out \\h\ 

*'\ou wouldn’t citiirr," slu 
Knid il \ nu kiiLW w li at I 
Lium ” 


^ nil, Miurself rarrU Lnnw 
v\hcM Miu hii\r hahtoMH (iiii 
jilcaHaiii brratli) i )nl •« ihr 
inxidioiit thiiiK almiit il And 
iirii iiHir cIoHT^t (ricndi; mtii i 
tell \ou 

Siinciiines, ot course, halilosib 
riMncH fnwii «»inc dcip seated 
iirgiiUL diMirdcr that reinurc*- 
protrssinna) idiire Biitu»ujlli 
—and lortun luU—halilosis i** 
only a lorai amditiun lhaf 
^ lehU to the regul'ir use of 
Iistirinc as n mouth wash uiul 
gar^lr It putH >ou un the 
Msfe and polite Hide Mnn- 
uTer, in aNing Lii<Uriiie to 
combat halitni«u4, you are 
quite Mjre to avoid aore 
throat and those more arri- 
ouH lllneHtieB (hat atart with 
throat infeitionM, 

I isteiiiie h illi ftiod ferimn 
t'ltinri in ihc irifiulii and Iea\t' 
ihr breath swrri fre^h ami 
ilein A Pl b> sul«fiTuUiiu stiine 
iiiher mlor but h\ rcalh rc 
inn\ in^ ihc old one 1 he 1 
tenne iHlor itKell fiuicil> dl^ 
appears. 

I Ills ssfc and Inii|; nusti il 
antiseptic has dozens of dihcr 
ent uses, Hole the liulc circular 
that auncs with cvir} l>otlIc 
> our driiKRisl sells Lisicnnc in 
the oriffiual brnw n package 
niil\—artrr tit hulk Tliere sre 
lirtir I'lzrs 14- imiice, 7 ounce, 
t oiMiLr and V i ounce Bin 
(lie lirEr Mze for ectmomi -- 
! nmbert Pharmaca! Company 
Srtin/ / ouiJ f S / 


Cfciifanffo ^ 

VII mako ■ Dltla X 
r with jam that If rM\ 






wacar wllb jaa taat u rn \ 

try ana taW al Uaterlaa Mh 
Taata, yaaH caM hack far mans 
unto* TITBE-IB CRNTS 
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The Nerves of a Nation 


Tkft rntmicude of our present 

S itcin Qt telephone communicn- 
m wes beycHid the thoughts of 
men fifty years a|p. While at 
that time the inventor, had 
a prophetic vision of places and 
houses and factories connected 
by telephone, even he could not 
have foreseen the American city 
of skyscrapers with more tele¬ 
phones in one building than are 
to be found in many a foreign 
country. 

The nuused multitudes of the 
modem city can no lonm ^ 
served by wires strung in m air. 
We now have telephone cables 


no bigger than a man’s wrist 
each containing 1400 throd-Uke 
wires, carrying beneath the dty 
streets thi^ miliums of spoken 
messages. Long distance cables 
overhead and underground con* 
nect cities with one another by 
storm-proof conductors, now b^ 
ing extended into a country-wide 
network. 

Ac the present time nine-tenths 
of the 45^00^000 miles of tele¬ 
phone wire in the Bell System 
are in cable. The service of each 
telephone user has become mote 
and more reliable with the exten- 
non of diis cable construction. 


Aubrican Telephone and Telegeaph Company 
AND Associated Companies 


BELL 



SYSTEM 


m its SBMI'ClNTINItlAL YBAR TBB BBIL SYSTBM LOOBt YOB* 
WABD TO eONTINUBD PROORBIS IM TBLBPHONB COIIUUNIOATIOIT 



Radio Notes 


A Remew and Commentary on the Progress in This BraAih^ 
Rofdd Communication 



A modcni radio ra e o lra o . Seoora bofcolllo Jookofi pratoct tko oolb oC dM 

S3. ro eoi v tn e wt. Note tho floalUe wopj— woihcn wUdb l—nlrte 

tko hleh^raanf ry w iro raod for ptofielae Into iIm Juki oa tho poool hwhioil 
tko operator. EmA. Jock eonaaponib to o dlfforeat worafenatk to vkich tibo 
tranamlllcr eon bo taaod 


Telcrviston Near Says EngiiieOT 

Tncviuofi It within the grup nf reacarch 
Migliraeri «nd before a period of fire yean 
haa ptiwidi It will be poaalble to equip 
trammitUnx and reeeirlng eutlons to that 
Itateaen can ace what la tranapiring before 
the ndcrophone. aooordJog to Harry Seden* 
water, ofaJef engineer of atatlona WGY, KOA 
and KGO 

**Bol I do not believe we want to do both 
televiaioD and radio telefJioay alainifaiw 
Qualy,* Mr. Sadenwater tidd the Radio Qob 
of America **lf a atory la akUfullr told 
or a mualcal program la aldUnlly preaented, 
the entire performanoe la much more beanth 
fill If the actual acenea and the appearance 
of the artlaU are left to the Imagination, ao 
the Uatener can form hit own pleaalnc plo> 
ture of the heroine and the moat idUalnoi» 
looking aooandrel, and not have the oppoelte 
typea appear beoauae the peraonalitlea were 
hia/t auitod by voice obarocterlatka for « 
particular part** 


found that there U a change In oondWona 
from January lo February In the atudy 
of January Tep<*rtji, It waa diaooaered that 
moat of the bad fading waa (blind In a 
definite region between 200 and 4fi0 milca 
from the tranamitter The Februory veperta 
indicated that equally bad fading oc c urred 
at all dlatancee beyond 200 milea and waa 
not confined to any particular aose. Ten 
percent of the reporta record bad fadings 
S5 percent ellgfai fading and 55 per ce nt no 
fading. 

It aeoBt that radio reception evecywbere 
la poorer In February than in January and 
the englneera beUmre thla due to pome 
chango In the upper aUDoapben mtber than 
a change In weather oondlilona along tka 
anrface of the earth. 


^pli^W«ve Theory 

Data aecnred and compiled by the en- 
glnaera at WGY prove the theory that mbe 
wavea spUt into a groond and dey wave In 


Reeeivliig Lice n ses for Bey City 

Aw ordinance to tegnlale the operation of 
radio roociveta haa been paaaed by Bay 
Citys Mkhigan. It provldei that no citlieB 
can operate a receiver without a Ikenae, the 
fee for which la two dollaia. Violationa are 
punlihable by a fine of not In exceaa ol one 
hundred dollarB and ImpiiaDDmeDt for throe 
moniha or either A tUrd violation bringa 
about a revDcatloD of the Ueeuae. 


Weather and Fading 

HcmiAir wave propagation teats con¬ 
ducted by tbe Gen^ Eloctne Company at 
Sohencct^y, New York, with the oo u pera 
tion of radio fans la varioua aeoiloiia of the 
United Sutea, revealed that barometile prea- 
anie and weather have only a minor in¬ 
fluence upon brondcaallng. However, the 
data ahow that aignala received at Anrt dlt- 
Uprea are atrofiger when they have cone 
through a rogha of even prumuia, ihan 
when they have traveled from a hl|^ to a 
low pnaattre area or vke veraa. At dl^ 
tanoBB of more than 400 miles the oondhlons 
along thn sarfsof of tbs asith seasi to ksva 
little if any dfeet 

Is flsnssrttoa with lbs imtlNr tsfU^ 
serrationa w«s toads os ftofoito tsd b was 


According to tho epUl-wave thaoiy. OM vsvn 
paaaea along the ground and 4ha olhar «av* 
els 100 mllef or so abevo (be anrlaps of the 
earth where It ia reflected bsok by a amsb 
oondoctlag lurfBoe In the up per atmtopban. 
The grou^ wave weakoM rapUty and ba- 
oomm negliglhle about 900 mllsi horn tka 
broadcasting autioa. Ro capUoa at psater 
dlatanoea Is due entirely to tha d^ wars. 


Exclusive Radio Shop Dooased, 
Says Betafler 

ExcuJim radio toorea vQl be a thing if 
the past within a year or two is tho opfadon 
el J. W Grlgiw Pretodrat of ono of New 
Yolk's largeat c^Mfvn radto eetiJl or gan * 
laathma. 


la an nddreto befdlro tbe Radio !_ 

men* Aaiooiatioa. ^ add, lUi h*1fanto 
heoaiue daring the laai duos ya 
•onal OBiore of nifio has beoeo 

more atarkad. The aeBaoo'bii' ^_ 

aborter at both endi, and dw fars^ IbMsai 
tha months of good btarineas gad bid 
nem mote end mocS afauply J afasi tfo 
I Si a hodhon ptofoWy boglss 
m pvr* OeiDbsr 11 aad k 
Is pmf wwrgrsnfiiMrfby fit PtodoVli 


is pstoto MuiWi 
Ikr, UmS 17. 
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bMiMH bft nlMA 
th*« few iH fei tih i ^ ifew A wll piM IdT 
th« fivr,* Hid Mr, GdOs, *V «ldtd m ifae 
MU mIh ikst tttp b« «k^ a«i «| poirttU* 
HU'ud EflofeHfiH dttfl^ t&w Rnaer* 
B*t ihfe U n hEHwnie mitai of ipMc fedl- 
ftfeft ud tvnr doripc the •vner, wUoh 
choBld MVtpfely bo Vbidfed id him food 

ptffMpJ* • 

Mc^OrffauBiM A«t tlM MOQoiifiil dotlero 
od d|D fonUKlft hudio toao othor Umd 
ol' wQ lad o diHDttd 

fna XbriTfe Oetobflb^ 


ArAfioir ^PfsAF ud tho ndfe feopdoMr 
l«f tetMdii of tho AMrloaa W aphoBo 
■IM ttfatf u fc CHipDBr no BOW Iumwb u 
wpaApplInf Comptny of AaMrks,” 
TIid lOApdW for tbe ioeorponitloo. It wu u- 
nowiHd, k tint tin nik preikm dlffor 
ffoai ifaplB at nfoltr tdopboov ckpendoa 
and ean teafint bo noro affoofhrely 
htn^Mf by « aetwnte oupnhotfeii. 


•s&s&r 


Fm Ife 


Thb UnHod Sutca rwBbowopaaa ■utfona 
foniUb beuliV* B» marihato frw of obarfo. 
The DtiUah al^e tlJSS a bHrlnf} Franoo. 
IIJD and Swodon, IIMp The United Sutei 
Nafy noBipaaa autlofia furnlahed 126,606 
bHrttfi daring tho hut flooa] ynr. 


Mmf DbeoaHiuia Standard Tegtf 
fn ftmaa ol Standarda la oonaiderlaf 
tbo tarminatioD of the broadcaating of Hand 
ard frequency algnala, partly beoaoM of 
the locteaaing qm of plm oacilUton and 
the wide availability of reliable teating aer* 
rlcaa at a number of labotmlorlea that do 
commercial teating of frequency meten. 
The pien oryaula hold the atatlon on lu 
eiaet wavelength. 

Radio Inerawes Gnrrait 
CoBMiDptlon 

DtriLoniEHT of radio recdven which 
cHepeoM with balierlea and employ the 
homa lifting currenl. together with the 
fact that bmdcaat emetlainment keepa 
people at home, h reauldiig hi larger eon* 
rampdOA of dectndty, acwnllng to David 
Sar^. VIofr-PnNidcnt and General Man¬ 
ager of t^D Radio Corporation of America. 

**The types of bnadoaat re ce lvera which 
now operate CMipletely from the IlghtlDg 
dreidt require up to 200 watte for their 
operation,*' aaid Mr Samoff. **The nomei- 
oua power aooeaaoriee on the market require 
fiten aevei to fifty watte. It la rcaaouable 
to aaanine that within the next three or 
five yean, by far the larger percentage of 
broadeut leeelvan will draw their loeal 
aonroe of energy fnun the llgklng looket. 
h la eHliaatad that the average of each 
r o p el t en wifl cobdum energy at the rate of 
eight kUowatt-boun a month. 

**Radtp la keeping the people at home. 
Wh have aQ known In a gen^ way that 
tfala hie nanhod In larger monthly curreot 

hOUn 


Prlneeloii Statkm Talked vlth 
Hawaii 

Tag Mnoonm UnWenlty Radio Clnb*a 
fiOwielBr traiwnltter baa been heard In 
TenloaDe, London. Cape Town and New 
^Hfeid, and two-way eomsniateatioa wh 
nambHaheJ on one oeeaahm with an tma- 
teor atatlon la Honcilnhi. Tha Princeton 
caRla 8 ML 

At jibe haglmilng of each ooUege year a 
oaB la mada for membemblp Ja the nttto 
dvb,^ aR mambm of tha Btodargraduata 

8WA Spot* BIohmwI 
VM Av Amirim bmdeMifM (UtioM 

wanleardiB togfend during the paai year 
aa ntyni id with the noavda of other aataona* 
romua ameiig ibo ikaDriH advuead to 
■eaonntfer a buriaC to AwwUan pnagnina 
la omdofi umktikiSmmm agate aihet 



GRINDING 

Grindmg pliyt a vital thoudt 
unicen part m the building industry 
Ahitidum and Cryatolon abrtaivea. 
electric furnace materials produced 
throu^ the roadtum of the giant 
hydro electric power plants of Niag¬ 
ara Falls, have a hand in the man¬ 
ufacture of pmetxaUv every material 
that entera into modem building 
The itrurtura) steel that forms the 
Vary backbone of every large struc¬ 
ture is fashiQDed by rolls graund by 
Alundum grinding wheels 
Marble, granite and theotherbudd- 
bf stones are coped wnd surfaced 
by Ciystoloo gnnding wheels and 
pohihed by Alundum aorasive gram. 

Lumber is cut, planed and fonned 
by Hws and knives kept sharp by 
Alundum gnnding wheeb. 

Bri|^ hardware and fixtures are 
buffed and plate glass is bevelled 
and pobshed by Alundum or Crys- 
tolon abrasive gram. 


REFRACTORIES 

Alundum and Crystokm abrasives 
are serving the twildmg industry 
m the form of refractones In 
modem power plants Alundum and 
Crystolon bneks. plates, blocks and 
cements give furnace limngs that 
will stand up under the severe firing 
conditions ^ present practice 
Steel has its butn in fumiceS 
hrwd with fused magnesia—another 
Norton electnc furnace product In 
the laboratory, the steel is tested 
and analyzed with the aid of Ahin- 
dum laboratory warei 
Tile, terra cotu and porcclam 
sanitary ware are burned m kilns 
lined with Alundum or Gyitolon 
bricks set up with Alundum cement 
Enameled phiihbing ware is baked 
in kilns bned with Alundum muffles. 


NOK roN COMPANY 

WOK (I' I IK. M.\S>. 


NCM^TON FLOORS 

In the form of Norton Floors 
Alundum abrasive enters directly 
into the building itsdf Alundum 
Tiles, Treads and Aggregates have 
made available to architects a walk¬ 
ing surface that is permanently 
sbp-proof and wear-resisting The 
iwrious types of Norton Floors 
make it possible to select one that 
is luitsble for any clau of building 
construction 

There sre Alundum Aggrente 
Tiles and Treads and Ahindum 
Terrazzofor entrances, lobbies, mam 
stairways, elevator landings and other 
places where appearance is a factor 
as well as safety and durability 
For service quarters and teemdary 
stairways there are the semi-vilreous 
Alundum Floor and Stair Tiles 
For washrooms and lavalonei 
and similar places where the wnatl 
tiles are usually preferred there is 
Alundum Ceramic Mosaic Tile 


IM ORTOIM 


Grinding Wheels 
Grinding Machines 


Refractories -Floor 
and Stair lUes 
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Motoruts 

Carrx i Basliae 
Autovllae lo your 
car and lalaltntrd 
ycMir apare tlra with 
rPvaratcel Aolow- 
lock. Both arc 
aada of Yellow 
Strand. Aak your 
acennory danlar 


The ^lant iteam ihovel literally iti 

way into compact earth, land, Vavel, 
throwing the material behind it with 
almost human abandon and ikill 

In molt typei of iteam ihoveli, wire rope 
ii the “moving factor'*—the conveyor of 
power from en|tine to buiineii end 

For all kinds of heavy duty, Yellow Strand 
Wire Rope has no superior. Made of 
ipeaally drawn imported wire, it is the 
pride of a rope manufacturing firm that 
helped pioneer the industry. One strand 
IS painted yellow for your protection 

Thu company alio makes all standard 
^des of wire rope for all purposes. 

BRODERICK & BASCOM ROPE CO. 

143 No^ Pfarct Stfwct, Si. Lowte, M». 

..Ill' 7 tW«fr«iat.,NcwYjirhClW 

W«Cmiflilc«f Scclllc fmt m rim t St. Lccii ced Sccttiii 

AwfAnttend P na fnii im of imdmiwki toeoSW i 


IfeHour Stemd 

WIRE ROPE 


A 500-watt eoadBiioWiWave traaamitter opcntlBa aa wacslaafdu friiai SOI to 
700 melcn aervea an tka y ol ea of the FletUicr loiornMp ffadn l*n*Tn ISnfau 
of Ike act In neoaanpHihad ky adjontlaf tka allpa oo tka npiral aoll 



MALLEABLE 

CASTINGS 

Rough or Machined 

Wc Apadnlixc on machined 
mallrabIcR In quantity pro- 
ductioiu Many unen who 
operate hirRc machine ihopn 
in connection with th^ 
hunlnaM find It to their ad¬ 
vantage CO tniy of ui Per* 
hopn you could do Ukewine. 


BanraN Harbor Mallbabis 
Foundry Co. 

Benton Harbor Michlian 


Experimental and Model Work 

PIm iRearmniM FIm MroWrotv. 

mmim.kL » 7 LA|tocSl..lkaM(|y 


yy5> HJep PRESERVER 

"CNIHOL* olifmlrtTly p wf oe t trontnieRt. 

Our JMW nenplilet <m enrrrcl WMlioda of trantoirat 
om tstoronMln Mmna plnata. 

VmhaiWmCm, JoenoyOI f.N J..U S A. 


the iniuimisaloD. Scieniintn nay ihnt the 
nan spoU enune eleotrlcal dinturbaacen in ibe 
ntmonpbm, and they are looking forward 
with Intprtat to observe ibe changen in oon- 
diilona an the next maximum sun spot pe¬ 
riod approaches In 1928. 

Long DliUniee CUud 

A NEW 1 OOO-wail Wealem Eleotrio broad¬ 
casting plant baa been installed at Carargs, 
Veneneia. It la operated by the Fmprcu 
Vrnexuelant Radlutelephoolca. The call 
Ictteii are AYRE and the wavelength 375 
meten. The aerial aite U at a high aid 
fade, which it expected to favor long dia- 
taoco txansmlsaion. 

Stsndirdliliig Equipment 

Standaidization of radio equipment Is 
being done by ihe radio tecilon of the Amo- 
oiatid Manufacturers of Llectrlcal Supplies. 
This section in divided Into nuroeroua ap- 
paratna groups, each of wbkh devotes iu 
anenllon to some specl&o line of Inatru- 
ments, such as rerelvtog eeta, lubet and 
batteries The various committees develop 
lUndards for the Inatnimenta with whkb 
they are concerned, and when their aland 
arda are completed they are aubmlued to the 
technical committee of the section, which 
studies them to make sore that they are 
eonslalent with the requlremenU of the In 

doatry 

Up to the present tine thlrty'one radio 
aian^rds have been approved and many 


olhera Including radio aymbola for ne In 
diagrams, are nearing completion. It Is 
expected that within a comparatively short 
time most of the radio cqnlpineat will bo 
standardised In this manner The work 
however, will undoubtedly oontlnne indefin¬ 
itely berauae of the constant development In 
the science of radio 

Neulrodyne Uwn Hotue Cnmiit 

A aiZTiiDi neulrodyne circuit designed to 
operate directly on the altcrnaring ouitcnt 
Ilf house lighting mains, dispensing with 
all batteries has been Intreduecd by the 
Oarod Radio Corporation. 

Three dials are employed for tuning as In 
the rase of the sUndtrd nenlrodyne circuits. 
Two sinall knobs are provided to regnUie 
the volume. One of these intensity oonlrola 
governs a scries condenser in the antenna 
circuit The function of thb la to aid in 
tuning In the lower wavelengtha and to pr» 
vent overloading the detector The other 
volume reguliitor la a high-value variable 
resistance shunted acrnai the secondary of 
the first audio amplifying transfonner 

One 216-B vacuum lube serves as the 
reoiifier, three UX 112 lubes art at the first 
and second ndlo-froqoency amplifiers, and 
first aodlo-frequency amplifier. The detec¬ 
tor Is a liV 199 and the lost audio amplifier 
is a 11X210 

No hum from the alternallng current 
could be Doilood in the Imiial doaumatra 
don, and when oskad regarding tba life of 
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iha tnbet, B. F Mlcamar. tha eDgli»«r wbo 
designed the neetm, lud that 1 cm oorreot 
la oDiuiiiiied bf the tubea fniin tha ll|hring 
clrduil than tabaa ordinarily onnaiime from 
baitariaai, and for that rnaon kmgar Ufa 
co^ be axpeoted. 


Eorope** Statknu Are ClaMlfied 

A NCir plan dlridaa European broadcaat- 
ing autlooa into two olaaaai (1) Every 
oonnlry wlU recatva one wavelength ex- 
aluaive to Itaelf; bat in tome caaaa a oountry 
nuy be given aeveral of thaaa exclnalve 
channela, their neada being adjudged fitrni 
tha BiandpolDt of population, geographical 
area or aduoaUonri requiremania. (2) 
Very low power atationa, widely acparated 
from each other, wilt work on exactly tha 
eama wavelength, without caualng Intax^ 
fercnoe, eiihai within the area which they 
are baih to aerva or outride that area Two 
or more transmiueta working on identical 
wavalangtha wiU be called ‘‘common wava- 
length** atationa, % 


A Trickle Charter 
A ciuncU that auppUea current Into a 
radio baUery juat faat enough lo compcnaate 
for ibe energy drawn off and MippUra that 
current while the radio sat ia In operation, 
haa bean davelopad by tha General Electric 
Company It la known aa a trickle charger 
TIu eqinaara of the aoaipfhy contend 


that thia device can be uaad twenty-four 
honn a day, aa It doaa not dlaturb recaption 
except on very aenaitive aata. If the owner 
prefan to dlaconnect tha charger daring 
reception. It la merely neceaaary to puU out 
the plug which oonnecta the device with the 
bovaa lighting meina 
The charger haa four tape which pro¬ 
vide three different low ralea and a one 
half-ampere booallng rate, ao that the exart 
rate required for any particular receiver can 
be obtained The device drawa a allghl 
amount of power from the line, only 14 
watte being taken from the low up end 
even with the booatlng rate, the power con- 
eunied b hot 27 watta. • 


50-146 Meter Stationg 

Uar of abort wave atationa of tlie United 
Sutee and Hawaii between 50 and 146 


meiera. 


CaU 

StoUon 

kfeiert 

Power 

WBZ 

Springfield. Maaa 

50 

201CW 

WQN 

Rocky Point, N Y 

S1J5 

2 DKW 

KDKA 

E. Pittaburgk Pa 

5a79 

20 KW 

KDC 

(jwper, Wyu 

59 

500 W 

WRB 

Miami, FU • 

. 68.4 

100 W 

WRP 

PJnecmt, Fla. 

. 684 

5 W 

WIR 

New Br*Bwick. N J 

74 

20 KW 

KIO 

Kihuku, Oaliu 

90 

20KW 

KEL 

BoUnaa, Cal 

95 

20KW 

WGH 

Tockerum, N J 

.103 

20 KW 

WOY 

Springdale, Pa 

137 

lOOW 



Vulca-lodk 

rahber locked Metal 



Btaadard itad plpa lload 
with Vulea lock nibbar, 
alw albowt, tcct, valm 
■od othar BlUiba, ter 


wrvka 


OooMck Vulea-lock 
rubber llalag are ia 
ica thtouafioM ‘ 



I N this test a strip of 
soft rabbet 1 in. square 
was attacbed by a butt 
joint to a steel plate— 
the only connecdon be* 
tween rubber and metal 
being one square Inch of 
“Vulca-locked” surface. 

The joint easily supports 
the weight of two men. 

♦ ♦ • 

••Vulca-lock” is a new 
process of attaching soft 
rubber to metal —not 
glued or cemented but 
"locked** by vulcaniza* 
tion into the "pores’* of 
the metal with a union 
that is practically inte¬ 
gral. No hard rubber 
bond is necessary. 

This opens up innumer¬ 
able opportunities to 
combine stability of metal with the 
corrosive and abrasive resisting prop¬ 
erties of soft rubber. 

Some of the successful applications 
are illustrated here. Write us for 
further information and quotations. 



THE B. P. GOODRICH COMPANY ^ 


ooodriefa 

_lam’vHitli mbbar 

cDvcrlnc of ny tbkk- 


Eitabllahod 1670 



Akron, Ohio 


Tba Vulcn lock cow on 
fan blada rotora and 


Theaa afaaatB n» faabant, 
■faaund or punefaad H 
qund far Uolog dn^ 

, hoppara or 
Itunbea. 



^ A Process Developed and Perfected by 

Goodrich 
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They Can Now Be Equipped with **Fiah** 

Even your best machines lack brains; someone has to 
pmh them. They need a man who’s bent on records 
for fast production and fine operating. Be he oigineer 
or machine hand—he’s keen to beat his own best 
record, when running up the production on a 

COUNTER 


Tke UiTwe iiaek hrv- 
ututtun f}tfuntfr tii right 
is trae fAns 'i rw Imil 
alte Thm amnll Rrvnlu^ 
tion, Counter betote is 
akoum uenrtg fvU «!«•. 


The Set-Back Rev<Jutioii Counter above re¬ 
cords the outeut ol lha Uffer marhirt when the mohu 
bemolashan reaicd opontofMoroolptiL Counts ode ter 
coch tovolutoDo, end nfts bock to xero tmii uuy Cifure bj 
ta«ai| ktoob once found. Simpbed wih hom hnir to ton 
(■are-wheels, m requirad. Pnoe. wah four fi|urei, 
MastfeisH, $IOiX) (iub|oel to duconlX 

The SmaB Revolution Counter at left records 

the otopui of loialler Mchaes when a diefi nvohtooa 
■Jcatoi ae opermon. Thowfh —afl. the c ofia is my 
dBnblei as niirhiBisw wdl Head a ecrr huh nto « 
mod nekaw i esMcnHv edeotod to hnL nU-iunaaa 

7%m*a a I^EEDER to fit eoe^ machine—anJ Mry need 
In ptoJudha-geUing Mechanical and Magnetic Counlefi— 
the Veeder bool^hi ehowc them all /Is yoar booklet wrtta^ 

The Vee(% Mfg. Co., 





WDS 

PoitsvlUe, Pa.,...,. 

.157 

SOBV 

%LF 

WUsoavUia, Pa. ... 

.157 

600W 

WBI 

Frnofcville, Pa 

.m 

lOOW 

WPH 

WilUamapoTt, Pa.,., 

157 

2P0W 

WCJ 

HaxUsoo, Pa.. 

.U7 

lOOW 

WHC 

AUestown, Pa. 

.157 

aoow 

WAV 

Dearborn, MIoh..., 

140 

soow 

WDY 

Iron M'uin, Mioh... 

.140 

soow 

WCF 

Flint, Mich. ..,. 

.140 

soow 

KPG 

Quanah, Texas . 

140 

250W 

KPP 

P*ai»<-Okla„ Texas 

.140 

lOOW 

KPK 

Oklahoma City . 

140 

2S0W 

KFWS Br’iville, Tou .. . 

140 

low 

KFWR San Benito, Texaa* 

140 

low 

WDYC Detroit, Mich. •• . 

140 

soow 

WJBF 

Charleroi, Pa. . ,. 

142 

lOOW 

WEQ 

Beliimore, Md. 

143 

2S0W 

WJX 

Washington, D C. 

145 

sow 

WJH 

Washington, D C 

.145, 

sow 

WEY 

Boston, Maas . . 

.146 

5W 

KVP 

Dallas, Texas . . . 

146 

lOOW 

KJA 

Pyaht, Wash.. 

146 

5W 

KFZ 

Portable—CaL . 

.146 

SOW 

KCV 

Portable—Cal 

.146 

sow 

KYX 

Portable—CsL .... 

146 

soow 

KZI 

Portable-'Cal . ,. 

146 

soow 

KJU 

Culver Qty. Cal 

146 

sow 

KYY 

Los Angeles, Cal 

146 

stow 

KFV 

Poitable—Cal 

146 

soow 


Supports for Radio 

Elements of peinunent support for 
broadcasilng in the United Btates sre be¬ 
coming cjearijr defined in serend oatcfofles 
aeoordlng to David Sanioff. Yice-Presideat 
and General ManagBr of the Radio Corpora- 
lion of Amerioe. lliey are ( 1 ) Contrl- 
bttiloni from the ndlo Induuiy for the 
maintenance of broadcasdog. ( 2 ) Good¬ 
will and Indirect advcrt^lnf over the air. 
( 3 > Orgsniied educational tnppoit Ineluding 
Bpproprlatloqa from Boards of Education 
and college endowninili. ( 4 ) Organlied 
eoclal support including endowments to 
promote public health and social service. 
(S) Community broadcasting by the Cham¬ 
ber of Commento and other civio organlaa- 
lions to^adverilse the advanlsges of cilles 
and ftatea. ( 6 ) InatltullooBl broadcasting 
fur developing the prestige of firms by means 
of highclaae radio entertalnnienL 


Rptf** Ttlhmyi Sditdttled 

Lsn aoBiaor a»d fall edit bshif lotik 
aeveral ndlo ahows^ whMy tBstklbatad ovar 
the Unhed States and Cnfeda. Rare Is e 
ttst of ifaemt 

Angnst 212 S—Aaaoal Paetfie lUHte Efr 
position. Exposition Aodltorlonb Saa l^cia- 
cisco. Galtfbsnla. 

Septemte lO>l 7 ^Flfth Natfoas] Radio 
ExposUioa, Gtmnd Ceatnl Palaoe^ Nsw 
York. 

Septamber 13 - 18 *Radlo Ifaaofaetaites' 
Show, New Kadiaoa Square Gardea, New 
Ytfk. 

September 15 * 16 —Wlnaipeg Radio Show, 
Alexander Uoteh ^aalpeg, 

September ZTOctober 3 -^latloiiai Radia 
Expodtlon, Chicago, UUoola 

October 4 ' 6 —Plttabnrgh Radio SboW» 
Pittsburgh, PennsylvaJiU. 

Oondwr 4 - 9 —Montreal Radio Shonr, Wlnd- 
Mr Hotel, Montreal, Quebec, 

October 1117 — Radio Manufanturw/ 
Shov, Coliseum, Chleagnu Illiaols. 

October 35 * 5 (y-*Seooud snnual TmUanaiK 
oils Radio Expoaitki^ State Fair Cronads, 
JttdlanapbBs, ladiana 

Octolm 2 & 86 —Radio Show, CoUtomii, To¬ 
ronto, Ontario, Canada. 


Plcturea Travel on Long Wavea 

BaoAOCAST Ustenen need have no fear 
that innaatlantlo rsdlophotograph tranemU- 
■Jon will intermingle with tbekr mnalnal 
programs. The pictares tnvel 00 wave¬ 
lengths higher tl^ 10,000 meten, while 
broadcasting sthtlons operate between 100 
and 550 meters. If It were poesibte for a 
broadcast reoelver to tune ia the plotiirea 
they wiMild sound like dots and daafads. In 
the tnnaraisaion of oheeki It would be dif¬ 
ficult to (Usdngnlih between a doUat and a 
million doUan as far as the sound Is oon- 
cened. 


TlniOi Dap md Dale ' 

Station KGO, Oskland, Caltfornla, sigas- 
off with the time, day and date beoanse of 
requests from Uateaeri In the mouatiia and 
deaert reglona, who loeo track of timo. 






























Aa «lrpha« aUdlaf dowa ■ rtacp Mth with lia loa^tadlaal axli h oria oatali an 
Ideal t ihoa of laaiihia In a raatfided fleM, If on^ eoatrol ran be aMlatained 
wbea the wuig h at Hck a larse angle to tbe flb^lil path 


TIm TalUeM Airplane 

T he slower tbe Uadina speed of an air¬ 
plane, the shorter wlU be tbo UndlDg 
mn, and tbe less tbe ohance of disaster la 
u impesfeot landing, or one made In rough 
groand. Unfortonatehr, even with a low 
landtag speed, the pIM may bare to make 
a long g^ aoroM tbe airdrone onlU be 
gelt Ua mMhine In position for perfeoi 
thiee-polni contact, tbs front wfaeda and tbo 
tail akid tonohlng aimulttneonsly In a 
small field, or one snrroanded by obatadea, 
there irleOs tbe problem of loalog cltltiide 
wlthont oonslng too greet a distance In a 
horhBiaal dlreodon. Pilots often reoort to 


inch devices as side-slipping Into the field 
or ‘‘Ash tailing,** a peculiar maneuver in 
which the pilot swings the tall of his plane 
freoi aide to side. These rnsneuvers are 
not free from objection Tbe pilot must 
be able to tune the recovery from such 
maneuvers very accurately and an element 
of danger la always present 
In a rcatiioted field therefora. It would 
be desirable to be able to glide In oo a 
steep path^so aa to lose altitude witboni 
going forward too much. But tbb does 
not mean that tbe pilot tbould glide steeply 
with the note of his machine down He 
should glide steeply but with the axis of 


Plylock-built trunks 
—for instance 

Whan you buy n trtmfc yoo anpacc two things—omoftb fin 


binding, and qpUtdng fai tbe i 


[ body and innsior fittegs* 



Plylock is tbo ideal tirTMkmataTtd-— tn aa p a nii yaanoogh for naa 
In tbo mndtsr lockar tnink and fine enough for the b^ ward* 
robe trunks and ochar fine cstamplas of tbe trank4nakef*a art* 

Whan you buy e tnmk aak If U la oonitracied of gtolne Ply- 


vaneafs, pennanandy wmdad togatber with wnulna Plylock 
cenaeot. Plylock am ^ any known aoft wood la Its strength 
and ability to wltfaaCand shock and reslH rupture —ommc dasiev 
al^ ptopactUs la Bafitfiab for trunk consCructhm* 

bfanufocturets of automobile bodies, of cablaats, of phono* 
graph and radio cabinets, shalyli^ pen aiing, doors, toys and 
no^lries, daski and famiturs ana iiMiumarabb other artkles^ 
are nfibg Ptylock In place of iuaabcr or oidinery venecia. 

Write for a copy of **Tha Pictured Story of Plylock" and foil 
information about this product, Satnplca will be gladly mt 
for cxpcrlaantal work at your own plant. Our research de* 
partment la at your aerrke. 

PORTLAND UANUFACTURINO CO . PORTLAND, OREGON 
WMliew Jor 27 

PLYLOCK 

'Viboddiatb 5lKM|pr than wood 


Send forAU Book— 
Your copy ol *Ttis Pie* 
lund Btory of Plyloek* 
tanedv Wriuferh. 



B-ply flybch em sway to *«w cea- 
s u uctioa. Plylech Is isniarip mads 
iafiiadf yUto sf fiasin>sa&Plr 
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To buy A luboluhil Stewort Fence gd 
Ihfi be^l o^ m goanfanB protectwa in 
pmeiriiitt petty ttwft end other depre- 
diboM about your factory or pay as much 
or nwre through loiici and still have noth¬ 
ing fur your outlay, eseepl a coatumance 
of thn aonoyance and eipease 

Wide choice of destgni of Iron Foace or 
Chaiabak Fence galvaniiad after vmaviog, 
allows the lelcclion of just whal suits your 


Front vi«w of Captain Hlll’a woiitlarrBl talHaaa alrplano 


os quote you oo your rtquiremeals. 

Thi snwAiT teoii^wo tn Cov aft 


**7b IVWtfs GhM hm Aact MMaa*' 





oWONDCr* CoU Ftpaand Tobbif Bandars 
Do Not Cradh^ Fkttoa or Crinp iIm PIpa 



n PmH Wms. 


V\\OV»&';,i ftoME 


HikalTStWMkMai 



«IBmSU AU lOVKI PAUBIOM. mniA. 


ADC6 

Manufacturing 

Machinists 

ENGINEERS 

EAST READING; Pa 


the machine almost horianntal The chance 
of a Doae crash then would he very alight 

Such a glide li theoirtically poadble with 
atmoal any machine flying at a large angle 
of attack to the path. In a so-called “etallcd** 
condition aa Indicaled in the diagram. Un 
fortonaiely in **slallfd’* flight^ there la serl 
oua danger of losa of control 

Biiiiah atatistica Indicate that in the last 
few yean, niore than iwo-thirda of the fatal 
accidents have been associated with such 
ioaa of control 

Within llie ordinary range of flight angles, 
the lift increases as the angle between the 
wing and the line of the wind increases. 
Any loss of speed is compensated for by 
an incTFase in this angle But if this angle 
becomes too Urge, we reach a ‘^stalled’' 
condition, when farther increase of the 
angle actually means loss of lift, and a 
violent drop of the airplane, which gives 
a flier the same painful acnaatlnii as a too 
rapidly dropping elevator The drag also 
increases rapidly and slows up the machine 
At the same time the center of pressure 
moves back violently, and the machine tends 
to go down by the nose. 

At the oame time, In the stalled condi¬ 
tion the ailerons become largely Inoperative, 
and when used to right a roll, tend to turn 
the machine off its path 

In a "stall,** accompanied by a alight 
roll, this combination of uafnitunate cir 
rumsiances very frequently acta to produce 
a apInnJng nos^ivc. Id which the machine 
glides steeply to earth, while spinning round 
and round about an ails which Is nearly 
Its longlludlnal aaio. 

Every good pilot knows how to recover 
from a "stall apin.** Fie deprmaes his ele¬ 
vators so as to diminish the angle of Incl 
dence on the wing and diminish the "alallmJ 
comlltkin,'’ pula his aileron and rudder onn 
trol in neutral and waits. Given sidBiient 
height above tiie ground, the recovery of 
niirmal flight attitude la bound to follow 
liut if the height is insufficient, a had crash 
may result 

A great advance in safely would follow 
If a machine could be dealgiied which could 


be "unaulled'* at will and in which all 
tendency to "spinning” would be imniedi 
atcly cheeked. 

This long and perhaps ledioua preamble 
la necessary, if the full algnlflcanoe of the 
Hill Tailless Airplane ia to be appreciated 

The taillcfls airplane la not entirely novel 
In Its conception. The Bui g eai Dunne, 
flown in the United States before the war, 
had swept back wln^ with the oontrola at 
the end of the tips and no fuselage. 

Strictly speaking, the HUl Piero^mciyl is 
not a ullleaa airplane at all Rather, the 
tail haa been attached at the end of heavily 
swept back wings, and the projected 
length remaina practically the same as In a 
conventional airplane 

Wo show a dlagrammatio sketch of llila 
intereatlng machine and a photograph of tlie 
plane in the hangar 

The wlhg is not only swept back, but 
also tapered In plan form The traiUng 
edge of the wing ia turned up, and at the 
aame time iu angle of Incidence ia dlmlm 
isiied oa compared with the ocniral portlona 
of the wing, or ia "washed out** in airplane 
terminology 

The turning up of the irailing edge it 
oomhination with the washout produces a 
constant center of pressure. In other words 
the violent tendency for the plane to nose¬ 
dive at the "stair largely dJuppears. 

At the end of the flxed porUon of the 
wing are placed two **controHeri,'* aym- 
metrically double cambered surfaces, bal 
anced about ibelr hinges. Wlwn deprevaed 
or raised simultaneously, the controllen act 
oa elevators, and even though not at the end 
of the tail, they are far back from the ocnier 
of gravity of the plane, and therefore have 
a powerful leverage. When used differen 
tielly, one turned up, and the other turned 
down, they act like ailerons. 

Since the center of pressure on the wings 
la stationary, it always colncklea with the 
center of gravity Therefore, no force is 
normally requJr^ on the oontrollcra to 
"trim" the ship and the controllen can be 
•o adjusted that they always lie neutrally 
in the wind 



A new tank ear for oarryliif keUom gas. Tko tkreo lasie eyM o Jara ooBlal 
UMlcr 2.000 |MWMb per aqoavw Inch preoawv. wklck. wham ngp— 4 wl lo 
pherie preoaiiref oeeopy BOOyOOO edUe foot 


Are you intereited m a dignified 
profitable way of making money— 
apare time or full tune, aa you 
wiah? 

An opportunity for you liea in 
repnmcnting the Scientific American 
m your community 

With ita entry into ita own new 
building and enlarging its faolttics 
for giving the public the beat acien^ 
tific and induatnal magazine in the 
world, the Saendfic American has 
worked out an attractive plan for 
men and women who get subscrip' 
tioiia 

Write to the Circulation Man* 
ager oaking for the liberal terms and 
Bpcaal offers to regis ter ed agents. 
He will give you full information 
which you will find mighty interest* 
ing Address 

ClrcuUdon Mnnager 

SCIENTinC AMERICAN 

Scientific American Building 
24-26 West 40 ch Streec 
New York City 


iSCmuOtC^ S/Jilyrt*y«r 

C mtm g rm Ctmfam$ 




IceMaklm 


igandRefrIgeratInf 

Machinery 


Corfltt a Popptt Vafvs Esghwt 

BuIMiM mni iiam nfUMl 

aSTjff/DY 

SPCEDEE-HEAT ELECTRIC FURNACES 

ilL!!J![g!kStrot 

INVENTIONS PERFECTED 
MODUS MADB 
!■ a fallF sqiiU>p*a maohlns *op 
EhMss dim. TaMt, J|p sad ftom M IMdm 


ire 


AGsavn soo% profit 

•UANAMTne aou UAr 

ia&S)£*i8s:iiR43svsr** 


A^lV". ■'Ill J. 



A PAYING POSITION OPEN 

^ m sMB t i i l w id Aa mWf wSm Aaphadwy 


tfitn s 
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Heatii^ 
'Vkntilatu^. 
Mecbanicar* 
Draft 
TByqpanenj^ 


With « ooDTrallonal Tiucblne« when the 
wing b **»Ulled,*' the tiabillier U elio at • 
large angle to the wliul, ud the eleratora 
becume inoperative jtnt when iheir help 
14 moot required 

Fnnbcr we have eern that the ailerons 
at the **au)1ed" oonditlon tend to spin the 
airplane. In the Hill Pterodactyl, iinre the 
controllere are always neutral they never 
lose their reoiorJng power, and ihe resis¬ 
tance of the turned down ^^controllcr** is 
equal to the resistance of the turned up 
**controUlr.'* AU tendency ui splR Is thus 
avoided. 

Aa regards other features of the citra- 
ordinal/ orafi, the usual fin and rodder 
have bMD replaced by two rudders placiHl 
at the point of atttrhment of the struts to 
the wings, and below the wings. Two fius 
ore ploceil above the wing at the end of 
ilie fioed portion. 

The body which has to carry do Uil or 
tad skid loads, can be made very light and 
la actually built op of light baloa ply wood. 
In the abfcnoe of a tall-okld, the landing 
gear haa three wheels, with the rear wheel 
tarried on a fork and aupplled with a lock 
log gear which acts os a brake. Owing to 
the short w h ee l base, the machine pitches 
wblls on the ground and seems to be In 
danger of turning over Aa there ii no 
fuaetoge. the plane is very convenicnily a^ 
ranged g pintber, witboal the nec^iy 
of raloing the thrust line for above the top 
of the fooclage. The Pterodactyl Is equipped 
with a Bristol Cherub engine of 22 horse¬ 
power It has an overall span of 45 feet, 
the area of the main plonea is 223 square 
fiTt, that of the oontrullcrs 55 square feet, 
and that id the two rodden 13 square feet 
The weight empty la 458 pounds and with 
goo. oil and pilot the weight la 658 pounds. 
The lop ope^ is 70 mUea per hour, ud 
the minimum apeed approximately 28 miles 
per bbur At fir os otrnetural weight or 
performance goes, the taillem airplane docs 
Dot seem to Iw superior to the ordinary light 
alrpUne. 

The real interest of the Pterodactyl lies 
in its wonderful flying properiJet. 

The while having a definite mini¬ 

mum opeed, has no apparent stalling point 
It cu glide down on a path of 45 d^rees 
and yet maintain Ite aria borUontol It cu 
fly itolled and paoa Inoununeoualy to flight 
bciow the critical angit of Incidence ft 
can, at the oloweat flying apeeds, meet any 
laMtel' dbtprbaaee with easa ud avoid the 
drended anliiBlna SDoe dhre. 

mflle it Ja M at all probable that al^ 
plaM win hopocforrii be built in tbla tail- 
leop toofalon. it is quite oeruln that the 
flying ehaneurtidm ef the Hin Ptorodaetyl 
be Oiffcdolly tidied, and theee new 
aetedyoanrio grindplM applied to more eon- 
vbniottal tfpee of gMwblneg 


T he snle source of supply of helium in 
the United Stales is at present at Fort 
Wurlh, Texas, many miles from the ainJiip 
Htatloiu at Suott Held, lllliuiis, and Lake- 
hurst. New Jersey The pruhleni of supply 
ing the vast quandtles of helium required 
In operations Is accordingly a difficult one 
At the request of the Army Air Service the 
lielhichcm Steel (.umpany has consirucicd 
a tpet ial gos-carrying Mini Thu unit is in 
the form of a tank car composed of ihree 
Urge cylinders. TIm three cylinders will 
carry ^.UUO cubic (eel of helium at a 
pressure of 2,000 pounds per square imh 
lUfore the development of this lank car, 
the laliiim gas was carried in small cylin¬ 
ders, 1,200 of which were necessary to in 
flsle an airship of 210JXXI cubic feet ca 
pacify. In emptying the small cylinders 
about 15 percent of the gas was lost through 
leakage 

The dcvfdopmcnt of the large tanks not 
only roducra thU waste, but cuts down the 
work involved in Upping a multiplicity of 
small eylindcri, 

A Recording Compau 

T he EngJneenng Division of the Army 
Air Service bus recently perfcclcil a 
device which records on a paper chart, by 
means of pen and Ink, all (he various com 
pass directions which an airplane hisy make 
in flight, uu matter how intricate the vsria 
tioas in cUrection may be In a recent 
flight made from McOmk Field. Dayton. 
Ohio, to Eaton, reiinsylvinis, and ihm back 
to Diyton, the device recorded the direction 
of route throughout the trip with complete 
accuracy As far as we know this Is the 
first recording compass ever constructed and 
it may have important applications in cliart 
ing sirwHys. 

Wo iiluitrale various parts of the device, 
the chart which revolves by clocfcwork, the 
driving motor wfaioh actuates the pen, the re¬ 
versing, follow up motor, relays ami so forth. 

Unforiunslely the full dclalls of the de¬ 
vice have not Of yet been discloaed. We can 
make shrewd guesses only 
The oofflpasa, preferably of the earth In 
doctor type, IS placed at the ull end of the 
fuselage where It Is free from disturbing 
ma^oeilc fieldo. An cleolrical oonlart de¬ 
vice works with the eompoii In suah manner 
that os long aa the airplane Is beading doe 
north, contact U broken When the air 
plane deviates from true oonh, oomoct It 
establUbed, and the driving motor oeu the 
recording pen In motion. But If the dudvlttg 
motor were-to oontinue Indefinitely at wmk 
the pen would end by marking an enormous 
deviation from the north. We imagine that 
rimohaiMouily with ihe movement of the 
driving motor and the pen, the levemlng. 



After all-no 
product is 

better than t/tc 
d^anization 
behind it ^ 

AiJicnean Blower Company Detroit U 5A 
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Protect Your Truck and 

Load witH Double CusHiona 

Flrastone Engineers developed the DouUe 
Coahion Tire to give load protection with mile-i 
age to tr u c k s carrying fro^e loeda 

Double Cushion Tires hgve on extra high 
trsi^ of shock-abeorbing rubber with a center 
cavity that increases its natural cushioning 
quolhieo. The large vdume of rubber gives long 
mfisage, while the center cavity and side po dk e te 
distribute the weight over the entire beae width 
—insuring not only even wear^ but reduces 
heat, an additional factor that odds longer Hfe 
to this tire. 

See the nearest Firestone dealer Whether 
you require cushion traction and mileage, he^ VHD 
has a Firestone tire engineered for every rood,* 
load and condition oi service. See him. 

MOST M1LE8 PBR DOLLAR 

Tlrettone 

DOUBLE CUBHION TBUCK TIKBB 


RICANS SHOULD PRODUCE THRIR OWN EUBBEa^ 



CHEMISTS 





GEARS 

JkMM 

a* Ml aMMlI M«i ptlM 


WrtiJi far OMalosmW 

acAsumaAiMa 


: Profit by this 
Suggestion 

B efore invcMlnn vour aurplu* fundt, 
tftkc the precaurion of ■eektng (he 
1 expert end coneerverivc advice of the 
Invcitmcnc houeea and banken repre- 
•ented In the Flnenclal Section of Harpen 
I MaRezine. 

Elimmate the Lom 
in InveebnoiU 

For after all Rood Invettmcnt opportune 
; tiM predominate Caution, Cere, 
InvcitifiBdon will reveal lafc end profit¬ 
able enanneb for your aurplua fund*. 

'The Pbunefal Artkb that appean In 
^ JulT faw at Hmrpm Mnamliif win 
Iwlp «m your invnement proWanfc 

Harpers 

M A C A-tz I N E 

4* E>rt SM StaMl, lf.w York. K Y 


WANTED 

PATENTED SPECIALTIES 


IVnJre srhelei nhidi be 100001 rrom Aect atrral 
ritid p^ruinlnf lo sutonottve. ntUo or lurdwara llitc* | 
If BtiiKilw to us n 111 citbr bur outrijtbt or Bske wiis 
fuioTT ruriby ■rr^orBcnt St-iw fuH uuomuilao and 
drjv Ing Ovir fplty ywri In bMfacSi 

ThoOTTO KWnOSLOW MPQ. Oa 
I MOe Puehfaw Atu. OwaMBd, OUe 


PATENTS 

TRADEMARKS 

DESIGNS 

PORHON PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

AsiDcfaBdiface ia«0wM (b Sciaiefr Aianf^ 

WOOLWOSTR BLOa - 2U Bmadway R Y C 
SCIENTIFIC AMEA. BLDO WMhIneion D £L 
TOWER BUILDING . . . Chktgti, til 

HOBART BUILDINO . Bn PnticiKO, C.I 

VAN NUY8 BUILDING . LeaAaednGiL 

Booka and InfonnartoB on Ihtantf 
and TtmdaMarlu tFT RaqyMt. 

AindaM tai AU P o ftipi Counnfaa. 
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A prise-wtaalBa deeiga for an ^ortiAclsI” ms tro pe U ton flying 


foliow<ap motor chanRea the poaitlon of 
cicotneal oonlaci, ao that when the drlvios 
moUir baa dlaplacrd ihe pen to an amount 
correapondlnii to the mute deviation, con 
tact ia BsaiD Lmkra and the movement 
cnaam. Perhape our reader* may find an 
even more plautlble eiplanation. 

The MetropoUlaii Flying Field 

N OW that commercial air transport la 
lomlns rapidly Into being, the (|iirttlon 
of flying Mda, readily acceasible to oily 
centera. becomes of paramount Importance 
Good flying fields are apt fo be either pm- 
lilbllive In coat, too far from th« center of a 
uiy or else, if well within oily limits, to 
hsve poor approaches. Hence ihe offer of a 
prise of one hundred dollars to the studenin 
of the Beaux Aru Inslliuie of New York for 
tlie beat plan of an ‘'artificlar metropolitan 
flying ternilnal 

While Messrs. Brainerd and Hsmiiiarberg 
obtained only second prise, their design Is a 
moat inierctaiing ope ft provides for a huge 
alcel structure lo be erected ovnr steamship 
piers or railroad yards, suCciently high to 
rnlnlmiie approach dangers, and 14)00 feet 
square, providing ample alighting and get 
away space for a modern plane The stnic 
lure would be provided with two levels, an 
upper level for flying operations, and a lower 
level for repair shopa, gasoline filling sia 
tions, waiting rooms, etcetera. The lover 
level is to be provided with a cantilever ex 
tension to serve as a safety cage in case of 
raJalandlng. Sperislly designed lifts are to 
be prnvid^ for transferring planes from the 
landing deck to the scrHce leveL Many 
problems that would tax the ingenuity 
inventors and engineers to the full remain to 
be solved lo connection with s siniciure*ol 
this kind. But there U nothing fantastic or 
insuperable in these Ideas. 

It is estimated by experts that such a 
platform oould handle SOuOOO pUaee e year, 
which shoold be ssfident for some time to 
come I 

A Projected Transatlantic Flight 

T he recent spectacDlar flights over the 
North Foie have tbelr value u t geoenl 
stimulns lo anonantleal Interest Rut a 
flight Mcnm the Atiantic, nimelop fniffl New 
York to Paris, planned to take place this 
■ummer, may have coneequencee ^ a more 
praetiral charaeter The ‘'ArgHNoi**' • gnnip 
of sport loving Aoiertean bnsliMaB men, or* 
pnlied by Cidonel H. E. Hartney, com¬ 
mander of the Fhst Pursolt Squadron during 
the war, k financing the flight hi geu erooa 
faahiirii, oufteleAt to provide o reaUy fs- 


eellent plane, every special devlec that 
Mnenre has developed for purposes of navl- 
gsdon. and the best powlble perso nn el cdi 
tamable 

The plane is being built by Igor 1 
Sikorsky a natiro of Rurnla, who built his 
first plane in 1910 and haa atnee had a 
career of unbroken success with^ multi 
motored planes as his specially A gentle¬ 
man of the old schMl, Mr Sikoraky 
combines with real technical knowledge, a 
skill In piloting ami a practical knowledge 
of flying operations. The man who Is lo 
take command of tlie plane is Ren^ Fonck, 
French '*aoe of sees," who has nearly a hun¬ 
dred planes lo his credit In tbs great war. 
Alert, determined. ooolheacUd, o first-clatm 
engineer ai well aa a pilot, Fonck k jnit 
the man to add another laurel to hie crown 
by such a flight 




6- ' 


Captafai Read Foodt, of tibe Fboaoh 
Amy Air S m v hj o, Imto of a luindrsd 
sir Miles, who b to pilot tho S-flS la 
Its proioelod noMlop fl^t fram PUw 
York aty lo Fi^ 

That the expedition la not wbofly dm 
peqdem on Et^caii talent k gntifyliig. 
Hm plane k being Mh on Long laUnd ai^ 
the navigator and iidio operator or sMk- 
UBt pilot are botb to be former Atearkas 
navy men. 

The ronto haa been muat eavsfdly plauoA’ 
The length of the flight kSAtt aflwftM 
Rooeeveh Field, Wectirary, Loqf Iilasd, ts 
La flottfxet, the great alrtheoe fSM oStrids 
Psria. If an goes well ihk (flsusee k ts 
be oovned in 86 honrsi et 6a avemge epded 
of over a hsSdfsd stike ga host. IV 
Idas k 10 leavs M eoasvi R FWd la 
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M- Ibt pKo« b caQwI unutlvdy, ai 
B p*fMt In iha emlim, wlica tbe air H 
calm* Mil nw New YoA Chy. &p to 
Boaiva nod ilie ooMt by night 

when ihg AnnM ol bead wind* are allghi 
Tbe frequent beaeooa wlU provide night 
landwha which wouU be abeeut over the 
North AtUnik. 14ie eouna U then to HalU 
/•X, Cape Breton and Cape Bonaviata. and 
the avUton will bid tbe oontlnent goodbye 
at' Newfoundland Tbe 5^ will then fly 
aloag a great circle, tbe ■hortcnt path b<> 
tween two pelnta on the earth’a aurfacn and 
col a i iddhnt with tba great eteamehlp lane of 
the Pfodh AtlaatiGi Alter paadiig over tbe 
■otilbaMl tip of tbe ooart M Irdand, Corn¬ 
wall Gberbonif and Havre, Ae 5J5 le 
■ebWhilad to t e ^ Phrta at 11 oVlncfc of the 
raMnittg of the second day 
The great, leohnlcal difficulty In the de- 
alga of iha plane waa the proviabn of aufi- 
rlent gaaollna for the 86 houn of projected 
flight, with aufficlent rearrve for untoward 
wlnda and other dlhbaltJei. The actual 
load of gaaollne and gU providcNl in the 
hugs tanka ia 15,200 nounda ur approxl 
puttfljr 2«Bd0 galloita. Ihfa fa perhapa the 
lafgMt '•IMuat of fuaif curled aloft at apy 
tigw la H teavler ihaf^alr craft of any type. 

iJfifbftgitately In the airplaite, Ji la not 
auffideni to Increase the tank rapaciiy to get 
gipator flying range. The gmie weight of 
the plane la eeverdy mtrletrd Fndlepe 
cdoulatloa and Innumerable changea In 
Jnfliat design pere necraaary before the 
pmUent of tranepoillng ihia huge qnantlly 
of gaa Waa aolvrd The aoluilnn waa finally 
reached by refinement of atruciure, ao that 
with adequate airoctiiril Mfaty, the 5-35, 
whh a gro aa weight of 24.000 pounda, only 
weight 8J00O pounds empty of gaa, oil and 
crpw; and by ibe bold conception of loading 
thp winga to their uunoat capacity at tbe 
at^rt ol tbo flight The average mail plane 
la'lMded to 10 pounda per aquare foot of 
lit wing area The SJs when it leaves 
RooaeveU Field will carry the unpreccMlrnted 
load of 21AS pounda per aquare foot Aa 
fuel ia oonaoni^ on the long Journey this 
overload wlU gradually disappear But at 
the momenl of departure, the plane will 
liave to make an exceptionally long run 
and attain a far grearer apeed than la necca- 
4ary with other modern alrplsnea. The get 


away wfll provide an anxious uqnent for 
the pUo| Skeraky and hla auodate an 
glnsen wUI heave a algh of relief whiai 
Fnnck baa reached a reannablc altitede 
and flown Ua heavily loaded plane safely 
in the direction of Manhattan. 

Throughout the Journey, tbe pilot will 
watch hia fuel gages carefully and compare 
them with the diatance abown on hia ur- 
apeed recorder, wfaleh replocea In the air 
the log of a seagoing vessel Careful cal 
culstion baa determined that the beat 
oooDomy ol the flight ia to atari with all 
molon In aorion, then to change to the two 
outboard motum aa the load llgliieua, and 
lubaequently throttle down the two motort 
atlil being uMd 

One of the interesting technical points 
of the plane la that while heavily ovcr1oade«l 
for this particular trip. It ia in reality a 
practical passenger plane, which nnder 
normal clrcumatanoes can provide a paa- 
aenger capacity of twelve In a comforfable 
cabin, or a freight capacity of 450 cubic 
feet It can carry this load at a speed of 
approximately 140 miles per hour, which Is 
perhapa the greaieat apeed ever planned for 
a pawenger plane With a span of 101 
feet for the opper wing, 76 feet for the 
lower plane and a total area of 1005 sqaare 
feet, the S-35 la built entirely of metal 
Dnnlnmin **!** aectlona and angles are UMd 
with tbe fabric cover aa the only mm-melailii 
material entering Into the structure Hie 
plane as hullt for a record flight, will be 
entirely scrvlreable in commercial aviation 

Special precautions for a forced landing 
In mid*ocean have been carefully provided 
but the grejirsl precaution against a forced 
landing is jn the reliable power plant It 
has been sought to allam such reliability 
in a number of ways For example the fuel 
feed to the muiors la by gravity from central 
gravity tanka containing four hours fuel 
supply The use of alr-eooleil olr engines 
ellfflinatea the tniublea of waler-onolJng 
which are responsible, aa a rule, for the 
majority of power plant failures The pow 
crful Bristol Jupiter engines cd 425 horse 
power each, are as reliable a type of 
aircraft engine as we have today and have 
pasaed the severest endurance tesla. By 
far the greatest measure of aecurity lies in 
tbe employmem of three engines. Mr 



Thg may falMlM ql Au Um >35 wf<b ffig mM aMp ^wmm gf toala" 

Mffig i^ggjijhi tha ww iiafl wigl fruM M tha n— p M a tffia a te w UM a qf 
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ISteel Sheets that Resist Rust! 

!■ ' ' ' 

T he destructive enemy of sheet metal is nut. An alloy of 
copper gives to Steel Sheets and Tin Plates the highest de- 

I gree of resistance to rust and corrosion. Keystone Copper 
Steel gives maximum endurance—a fact proved by actual time 
and weather tests. Demand Keystone quality for lasting service. 
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Apollo 

BEST BLOOM X GALVANIZED SHEETS 
APOLLO-KEYSTONE Copper Steel GALVANIZED SHEETS 
CULVERT, FLUME AND TANK STOCK 
FORMED ROOFING PRODUCTS 

Black Sheets for all Purposes 

AUTOMOBILE SHEETS—ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK 
TIN AND TERNE PLATES 


Apollo Galvanized Sheets, made contmuoiuly unce 1884, are 
the beat known Galvanized SheeU produced An additional 
factor for permanence hat been added in Apollo-Keyitone 
flrade by the uie of Keyatone Copper Steel for the baw metal, 
Thit copper-stcei alloy ii particularly adapted for roofinfl, 
gidini, dutten, ipoutin^, flumes, culverts, tanks, and all iheet 
metal work requinnA highest rust-resistance. Keystone quality 
demonstrated its excellence in service testi of American Society 
for Testinfl Matenali. Gould you ask for more thorough or 
impartial proof? Sold by leading metal merchants We shall be 
pleased to assist the trades in the solution of problems involving 
the use of Sheet and Tin Mill Products Send for J^acts booklet. 


Sheet<^ 7 l(GU*Tndi 4 cts 

MmU ShMto for >11 ■■rw—a. ApoJlo 
aai Apollo-EcfWOM Oml 

vMlMdtllMU.0ahwvt>Ba Taafe Stock, 
vovaod BooSm aiAloa |*ndHU, 
SpMiml Uhoattlor SMplmB. AvtoM- 
ktWahala.P>etri»l Bh uW >. S tov>»A 
gaMaSh«ata.a«iT>l uS K>«Staek,>la 



Products 

kmmriauM Cbko >*4 Awtioo Okanoal 

Urtakt Ti> PlMWa, T>aa>n Tlo, Ammrt 
cw <Hd IMjW «a4 AmtIch NuMUaU 
UoDana Totm PMoa, M> HooOoank 
PlaMm BIhA Plaio fw >11 pupowai 
OiuMiiBa SUM. Bm pip> ud n 
ho«8UMk,apM<UISUapidlaSMOfc air 


American Sheet anE Tin Plate Company 

General Offices: Frick Building, Pittsburgh, Pa 


Vktmm OlMiMkaU Dmi 
fcpoit Hoi 
>suSp OoMt ■■mwBiaiivui 


Dmairr Bxua OrwrMi ■■ a ■ ■ ■ ■■ m !■ i ■■ 

w DauoH llwOriMM Bn York PkUaM^a nttjUmmk ai.l«oU 
■■■■UMli— Vmtrm^ Btatm iiiifc Psomon Oo.. m Vock cuij ... 

iUBinDaunaamPBOBoonOo..BnrM«iM.LMABMi*i,»pMtMa smmIo 
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DISCOVER 

NEW WORLDS 

C ONOUen DISTANCII Lanri 

ta yaur orMl—ntftfliilfy yaypaya* 

tl|ht diaaavap naw thnlla naw 

lava Haw waHrta—naw SMutlaa 

af Haaaan aiirf MC*** V*" * 

Oanwlna IMI^IfTED '*Calaa. 
cla TafaaaapaJ 

SEEp. 

fuRFACI... 

Ciplapa Ttsam With Thia Dit, 

PawarfHlS^t Favft 

36 .POWCR 

"CELESTIA” 

TELESCOFC 

4 aaaalana, haa«v bn** 

•taah, baaaurwllf pal' 

liha* tarnlah- anA 
rHU*pfaaf| rloh Mo- 

nprri* 

Powi 


1 rial for 

10 Days 

TitneoKi 
* mrm baaawi* ' 
iHfl InaraaalHaly 
^pylar imuuaa 



iHiwIitatlan, crrai 
llfht ■ p»baHi»p 


pawari Biacnui 

intivf iaiipia 

ina. MU rt ■ 
IHHMMPTfBff 
•IM* OD a>a* 
Dtaeeawkarft 
doa^B^ 
BHilnura- 

Es^Jir 

■ alal 


•y ara adaiKt^ 

lof BO Rtatiy UKB, 

riOa ur taraoi prap- 
Ura hiiniara; rain'll* 
Dtrn furm mnarni 
Dtarlnmc blp niw hunir 
am. loratluc rarMt Bm, 
iiiidrnt auiKEManl oW)- 


dyiwaaotitalllfir Hli^irlv 
Impartatlaii laa**)^*^ 


NOW 


BupiiU *i **lnU a 
"pBupea to 

- aiM ltuDlat* niobe TnMm 
llalvf'fOiba HrmUBa aqd Bp- 
apairhlMputmaitU rto IMlaa 
‘ Murdr 
bforfi 

Itadlmpartatlaii I 

'*pur nan la DIfiarant" 

S6.00 MONTHLY 

0 * ttFouwlali to iMLFr«il)*t*94i*( lODAYRr 
_ MkNr OthaPwiM raiurn tbetn Ordor 

mod NO MDoajrl Pwy NolblDC on UeUvary 


aUBOfralMW V //aaaraNi imNJiw 

SEAVER- WILLI AMS CO. 

ImpmsTM, ajjMPMri. AaiioMl Alall Order Hmw 
Mi WASHINOTON ET . aOSTON, MASS 

' tMe pmndtiten TalaMa* TrUmemwm 

I OantfaiNani—flmd m* ttm 9B-raawp ‘ Calaatla ' 
I Tolaaropa for lU iMm fTlKU Trial on U« abuva pfao 

I NAMB 

j AODHBW 

I mr aal **4 bbU (*l* •***»»• AtiH I i/ifOotrtRbfB 
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FOR SALE 

MANUFACTURER’S DRAW¬ 
INGS, PATTERNS, JIGS and 
FIXTURES for the manufuturc 
of APPROVED UNDER¬ 
WRITERS TYPE "B" 
ROTARY FIRE PUMP Un¬ 
usual opportunity, owing to 
growth of other products Ad- 
dteu Box 170, SCIENTIFIC 
AMERICAN 


STi:[:i, STAMI'S nr] 


ROTARY PLANET CHART 


Vhb tha now mary 

190, yw can by maoi_ 

att^i^ plaaw ^any hour 


urolBMd on raqiMoi 
LJ BUNI^ 


PLANBT CHART, (ood uotH 
pical nWM,jju^fjraDdji^jy 


aaii«.4.w |- *— 


TNi !■ wWl tbt rip «/■ ly • hp li llba ahn siaa ifmoah Oa 

ULTRALBN8 MICROSCOPE 






Preparing for a Iona flight. Worhmen aMeoihllng the S-J5 at the Sthnnb plant 
on Long lolandi Ine huge craft U bnlll entirely of the metal dnralnimo. lu 
Bimeinre is everywhere Hke that of a flying bridge. Note the BoUd *^Wama'* 
tmss in the fnselage, a type familiar In eve^^ steel siractiire. Ev«i the ribai 
which maintain the oalUne of the wing, are Inlll on tha sonnd and tried priiu 
riples of igmrtnral steel work. The iltnstratkNi shows the emitral f nseUge not 
yet co ver ed with fabric^ and the rigid engine mount at Its front end 


Sikorsky rsiimaie* lluit even at the begin 
nine of journey it will be possible to 
continue flight on sny two of the three 
engines. At the eml uf tlm journey one 
motor win Buffire to miinlsin flight Engine 
breakdowns of a simple cliaracter may there 
fore be remedied in flight by a skilled 
mrehanir, and the probability of forced 
landing in in]d*ocean become very remote 
indeed 

However. Fonck, in ipite uf liis beniio rcc 
ord, IS cautious. Protisinn has been made fully 
for the impnihable forced landing. Walls 
floor apacea and all convenient points in 
llie fuselage have hern stuffed with air bags 
wKirh In addition to the emptied tanks can 
give indefinite flotation Radio transmis¬ 
sion and receiving apparatus of biiort wave 
length with waterproof liaitenes. rockets. 
Very pistols and a collapsible floating mast 
guarantee means of commiinirulinn with 
vcf'SrU passing within a wide range of the 
fliers Three collapsible rafts. bucIi as umhI 
on I lie Byrd expedllion will make it possible 
lo pass fmm one point of the plane to an 
other if any repairs are to bo made while 
at sea. 

Nor are special appliances lacking other 
llian safely devices The navigator shooting 
the Bun with his sestant. is protected fmm 
llio rush of air by a special sliield The 
mugniflccnt Amcrkan earth inductor com 
pass and every oilier navigational appliance 
will be available The cockpit can be en 
lirely Inclosed in inclement weather A 
comfortable air mattrcM will invite aleep 
fur the man off duly A French touch 
**al tractive food supplies will he available, 
with hilt ohocolale, tea and coffee** 

There is no doubt that the flight la of 
practical utility Biiccess may be the pro- 
cursor of regular mall service acniia the 
Allanlic. In commercial operalioD there 
uniloubtedly would be intermediate stops 
Im tween the two great cities. The Inocnetl 
load of gasolioe would allow a reapectahle 
pay load to he carried in the form uf letters 
or possibly Fans lials of the very latest 
fssliion 

Beaching a Flying Boat 

N an IntLU’psting anlcle in Flight, R J 
Mitchell dlscusaes the ground operation 
of flying hoBlo. SoinHime in the fulure fly¬ 
ing boats will uiMkHibtedJy reach a stage 
of development, where It will be possible 
to moor them for indeflnite periods In a 
sheliered harbor, much ■■ it Is posidble lo 
moor an ordJrury ooean going veoael They 
would then only go into dry-dodi for ex¬ 
tensive repainu But aa matters stand at 
present, wooden hnUs and fabric oovered 


wlnga make the flying boat too delicate for 
lengthy sojourn In the water, and in very 
wnndy weather they often tear fmm their 
moorings. Therefore it Is customary to 
beach them as soon as poesibJe after 
atlghring. 

Beaching a flying boat wclglilng several 
tons, and with a wing spread of sixty nr 
seventy feet is not too easy a matter Any 
one who lioa triwl to beach even a Bmali 
motor boat will appreciate this thoroughly 
A variety uf methods have been trleil for 
easier beaching Very frequently a **hcach 
cradle** la used This consists of a cradle 
mounted on swiveling wheels, which is madu 
to fit the bottom of the hull amidships for 
a considerable portion of its length 

Unfortunately the beach rradle takes up 
the weight of the hull thmugh places nut 
originally Intended to take the loads. The 
bottom of the hull alto forma a very narrow 
liase for support in eomparloun with the 
spgn, and the flying boat has a tefidency to 
while being handled, or even when at 
rest in a light breeze.. Particularly danger 
ous is the moment when the cradle has bm 
moved so far up shore, tfast the boat ceases 
to be water borne. As a result of these diffi¬ 
culties, more damage is caused to the flying 
boat while on the cradle tlian in the rest 
of Its normal career 

The development of amphlblane has sug¬ 
gested a very different form of apparatus 
in the fonn of a special **beaGhing chaoais.” 
The chasaia ia made Jn two pane, one lo 
fit each side of the hull. Each part con- 
sisla of a light tubular frame built on a bent 
axle carrying an airplano wheel An ad- 
Juatable strut is pinned to the bent axle 
in such a manner that it is free to swivel 
and gradually release the hull until it rests 
on the gTouad. The ‘lieaching chassis** 
Is made ao attach to those purilons of the 
hail where the wing struts are attached, oo 
that the tranawlaalon of loads ocoun througli 
a part of the hull which is designed to 
carry them normaDy It Is readily eeen that 
all the dlficulUes of the ^beaching oradlo'* 
disappear The new **bteaohlng ch^s" pro¬ 
vides adequate support, a wide base w^h 
makes '‘rooking'* ImpnsslUe, and it Is readily 
attached while the Aylng boat Is still afloat. 

It is with the development of eooh simple 
devices ilwt ease of handling and the poe- 
sibility of contmerdal operaitoa ri aircraft 
will come. 

It la noteworthy that British sciaplape 
operacotf have fo^ it advli|^g to pht 
roller skates ander the **beuUng ohasris" 
and have thus moved the huge boats about 
aidewBTS In doaely packed haogan, wilhowt 
the vMtal backwiud, lorwird iod ridewaya 
nanettferitogf 



For OKwe flian acentury 

The grouBd whan Hotel 
Cloveland stands has bean tha 
site of a hotel alnoa Clave* 
land history began. A cen¬ 
tury age, fha Public Square 
was the canter of the oom- 
munlty, and la so today* 

Hotel Cleveland, at tha Pub¬ 
lic Square, helps to visualise 
and aims to represent the 
progress of the dty. It In* 
vitei you to use ud enjoy 
its fadlitiea. It is conve¬ 
niently located. Its prim ere 
moderate lU sorrices are 
quietly, courteously, thought¬ 
fully and eflldently raidered 

Room rates bogim ot$3,00 

IfotilCkbcIand 

SUBUCiOUASI CUVIUND 


A VI A T I O N 

DIUTIOMABT OF AVIATION By Hobart Morrli 
nerao. myaraa. doth SSJOyoafpsM. Frawb 
KnglMi,Slr LaDSUBfM Pub Co., • W MIK., Haw Yurh 


DID YOU 
FINISH YOUR 
IILESCOPE YET? 

No frooUr, wot Atret 

You ihouldn't have any trouble 
oa the iiMtnictiom in 

Aisalew Tdescope Maldag 

are very complete. 

But if you do have any trouble 
we are, at alwayi. otyour lervice. 

We have jutt publithed e tet of 
tiz STAR MAPS eoverinS the 
entire year. They will add much 
to your teietcope pieoturet. 

JO ents the uL 

Should your fricodi make any 
iaquirict you con tell them that 

Awittar Tdeacopa NUi^ 

wilt at $2.00 pot^Mid and we . 
iwill be very |hd to ifait them 
pn e mott enjoyable porijow* 

Tkeek Tee! 

SOENUFIC AMERICAN J 

' NMvTeA 1 
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Alrt^aae Awc rte ri 

i^HC pfablM of mniotiiif iha travel of ■ 
A npl^sr aevlas altpUne 4fl«r It has oi»o« 
lutM hu^loni flogsged the ■Itantion of 
aeMMtatleJl eaglMen. For onUnaiy Und 
flyUg; ■ ntfidently ibort rnn hu iheady 
bm atulsod. Ffig; •xunple, the lateet type 
of nafl phDeio heavily kwlecl though It b 
with IjOOO pimiida of mall, and 100 or more 
gallona of gaa. will puU up la a dialaiioe of 
leiO thaa 300 feet. Thii hat been achieved 
vcfT alaiply hy the employiiwnt nf high bft 
wlagt, aiwl a wing area v^oh it large relo* 
Uve lo the total weight of the airplane The 
prpvtaloa of trailing edga flape« or of Hand 
ley Page abta, which Increate the lifting 
capaeity of the wlngt at the moment of land 
IngaWtU deoreaae the run ttlll further firaket 
on the wheela have been tried with tome 
meaaure of nwoeea, although they rntail the 
danger that if violently applied, the airplane 
iitay tip over on ita note But even wliboai 
braket on the whocla or any other tpeclal 
device, the landing run of the oommeroial 
airplane la already tbhn enough for any but 
the amalleat emergenry hcldar 

On board an aircraft carrier, the dliiancea 
avallabla are necemarlly very thnrt, and there 
It tilU more reann why the plane ahould 
pull up abort here than on land At long 
at ]| la la moUen. there it ilwaya a danger 
of ita going overboard In gutty weather 

Tha &ral anccetaful eiprrimenii with an 
aneater were made In 1911 when Eugene C 
£ly landed on the deck of (he £/ 5 5 Pean- 
gyipanim In San Franciico Bay Ely't air 
plane wia equipped wlili huokt oa the under 
carriage which engaged a terlea of wirra. 
airetched aihwarta^ipa and therefore at right 
anglea to the path of the airplane Thete 
wfret were counerted to tand bagt at either 
end The tendency lo note over waa rceltied 
by a long akid projecting ahead of the chattb. 

In 1917, llaten C. I’ratl, a mechanical 
engineer of Rocheater, attacked the problem 
■yatematlcaHy and toon formulated ibe fol 
lowing requirenieDti for a auccetaful arretl 
Ing geart 

It moat be of the tiropleat oominictlon 
poetible, complication inoreaelng coat and 
the riik of failure 

The apparatua carried by the airplane 
mutt be light In weight, mutt nut add appre 
clably lo the air realtlance In flight, nur 
interfere with the normal funcUunt of the 
airplanr 


A atnglo engagemant with tho airplane 
mutt be ndied upon to detimy apeed a^ lo 
maintain the plaae in oorrect potition, with* 
out the aaaltUnoe of a fnmt akid or wheel 
to prevent noting over 

In rate of failure to engage, ibo pllut muat 
be able to coneioue hb flight, muhing would 
be more dlaaatroua tlian lo fall to make en¬ 
gagement yet to be unable to off for 

another attempt 

Thefe ahould be a mtontble leeway 
within which to engage, two or three fret 
verticany, and ten to fifteen feet laterally 
being contldered tuficlcnt 

The gear tlwuld ]iermit engagement at a 
moderately high apml, tlncc to land at the 
tioweat poatible tpeed meanB to lute aileron 
ouniroh and to make the effect of gutta muoii 
more ditturblng. 

Tlie apparatUB which Prait finally wniked 
out and whlih haa atood terrice tcita euc- 
ceMfully on the aircraft carrier Laeg/cy it 
tlmple, yet mcett theta rcqolrementt fully 

It contitla of a cable «ir chain, or a tenet 
of cablet or clialna, ttrelchrd at uaual parillH 
to the landing aurfacea and at right anglea 
to the path of flight The emb of the cabin 
are each connected to a braking appliance 
Tlie apparatua on the airplane oontlBit of a 
pole, pivoted at one end to the tlrplane and 
carrying a book at tlie free eml Tbc book it 
Connected to the futelage at tome point well 
to the rear of the tenier of gravity of the 
airplane, and HUne meant it provided for 
ralting and lowering tlie fiole 

On making a landing ibo pilot lowrra tlie 
|Hile before he approaches the landing aur 
faee, to that the cml of the pole carrying tlie 
Itook proieciB a tluirt dittanoe below the 
wheela of hit plane He filet over the 
atretrlied cable at tuch an elevation that the 
wheela of the plane are williln three to four 
feet of the landing tiirface Tbc chain or 
cable IB tirurk by the pole and guided into 
tlie hook The connection which it now 
ealahlitbed between the airplane and tlie 
brabng or retarding appliance alluwt the 
application of a relatively large retarding 
force lu the airplane and bringt it to re«t in 
a abort dutance Tlie line of force poatet 
fnim the center of gravity to the point of 
attachment In tho rear, to tlial all tendency 
to nuM over b eliminated no matter bow 
violent the braking fores applied TIm tulu 
tHin la good engineering practice and well 
worked out 



^ STRENG TH - Ll^HT w/lGHT 





1b*ailiiioMe tuts DAYTONS 


The Trailmobile has been developed 
for heavy^nly fleet operation. It com¬ 
bines speed in coupling and uncoupling, 
full cab control, safety Inteiiorks^ nua- 
billty on Its wheels, and ability to couple 
at an angle. 

After making all these Improvements 
did the Trailmraile Co, equip the Trall- 
raoblle with ordinary wheels? They did 
not. They equlpp^ the Trailmobllc 
with Dayton Steel w heels—the natural 
wheel for the motor truck and the 
trailer. 

It is simificont that most trailers and 
nearly all the leading makes of trucks 
use Dayton Steel Wheels. Specify them. 

The Dayton Steel Foundry Company 

Daylofi, Ohio 


Far Wcftrm matrilrator 

Tlw Kay graanar SImI ( 
lag Ca af Lm Anavlaa !■ tlw 
CEclaiilv* maasfaclarvr and 
dlatriWilar nf Dartna HImI 
WImoK wMf of is* lUcliiM. 



IheMaikofaSood 

TIRC eCONOMY - ACCESSIBILlfV — AP 
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MEN WANTED !| 


Ui innnnhf'tun) MvUI Toy* ami NiupUIwl ^ No mIom- 
inanMilp nBraPWiry Uomand fixrrrrtii mipply and v<t , ■ 
ro-»lHirai<* nllli yiHi In hHIIiik jnivdiLiilw hny Uinii froiii ' I 

I yos W** put von in tonrh wUfi I ho liuyi nt, ciuaniitopil 
miillnii foiuiH wnh roraplpit* mjtBt riiniltihod fnr Hpop ' 

MondwthHi «*r Toyii, Nor''“^- *-■ *”-— 

■ndtrtli^r Idv alt ywir m*1I 


nVOlUna, 


iSONG POEM WRITERS 

Send for my propooitlon. 


SAT WUKUt. DIT, im I 


I Am, CtiM av , I 


BaniM Bectrie Bench 
SetoU Saw 

Not a ky, but a 
pracUcal, ukIu] 
tool lor dkop or 
hooke. Rmlnna 
hmp v w fc fti 

l^ncsBcludoibaf- 
iag attachmaat. 



W.Raiid Jobu Batuea Ca 


IT I ^ ^ a I *- ^ ■■WHoe 

DIM iiaiiied CoBcbiMd 
reuiw In 1 brntHii.l vl PiMil- *l UrLtfkal 


_ i for HpOPrtT 

Jte, Anil Tmv*, Honkendi^ i 

. _ r nelUri AlMnlutply nn ns|Mirliui<>«i , ■ 

i n w’ o Wwrv W<i ffjMtrhil |d«<w n« -edrA. ' I 
Hinall liivreUiiPtit pul* imi uii riMil In mrrt>nfi. Vuii do 
Ihe KiiinurariiiTlna and takn rare of ilie wlllnv 
' Art liionr<llalrly If you want tn liaiidlr Ida IKd wbole 
rale order* now holiit plfi *«d Ntrlrily a liuidnMn 
* aliti>i( and liirunuation Dialled un 1 

'-neat 

METAL CAST PRODUCTS CO. 11 
Naw Yarii 


Engineering 


M u( M.thCTwMt • »d Uwkaakal luqthl try 

Twwnet MitRtwA, luull wklar UH dct. 
tok.*i U'hlD'O (.anidMflCiOMM 

In One Year 

Bead laiKlig 



INVENTORS 

/daea p BiwIaead mnJ Par ^ l arf 




{ENGINEERS: 

BaglnaarAarchltacta, I 

S :laDtiita-aUhlBlUy|£' 

Ivldun tM^j^t.are 


turning toti 


Ham -1 




SSH'SSl 


SajSiTiHhttd 


i 1 ^pae*wCa„«l 
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V^A/U 


SHEIBV 


Lalmyette Blvd. at Flm Sc. 

DETROIT 

Lets than 5 minutes ivafk from 
wholesale, retail, financial 
and theatrical centers 

The seasoned traveler thinks al 
ways of the Fort Shelby in con 
nection with Detroit He knows 
that there he can be sure of a 
quiet, comfortable roo m at a rea 
soiidhle price, of sincere courtesy, 
of widely famed food at moderate 
cost The Fort Shelby has the only 
Servidor equipment m Detroit 
This feature protects you fnmt 
needless intrusion of employes and 
excessive tipping Rail and water 
terminals are convenient 

Rates $2 90 up Servidor scrv' 
ice Fort Shelby Uarage dose by 

W C McKav. AMistant Seercury 
SSTH E PxYMUiE Manager 


SS.OOt tD sie,000 mriF In n ^ I nin a of nor ova 
— maav v* uUna It In tha N«w ProfMikn of 
foot corrortloa. not ■wdtel nor rtlnuoSv Opon 
Inst •vwyvlwro with nil tha trmU von out nltond 
(oi mMV tnem for (Ioobm nnd irmlmlni hr moUi 
na mrthor o^Ul or nnoda to bar no 

ofOocT or Writ* todor for foil dotolU. 

STRPUliniON LABORATOBT 


n Boch Bor 


Barton, Mom. 



Going to Travel? 

Thao hr oil haoona rafer to ili»> tmvei ■ftnimi of 
Horpon Maimrtiia^KTarv ntoiith run vUI tinil 
uvoy rtInrM wataiUau urt iha ouwmiuv 
niautfl of o woe numbar rt TouHmji Aavudapi 
Rrtliwfa, SUoinahlp Unas, HowtrU BiHlllutcli 

SAIUNG DATES IN EVERY ISSUE 


K ir tba mvttirianpa uC oirr rooden im will puh- 
h eooh month tba oUUno^atn Kuro|ia 
■ad (ithar nmirlra toorthv wltb iha lUtM of 
■POuIrI l4Mira ood ornlROa. 

Harpers 

MACA^INB 

SB Eort AM SVort. Nov Yofh, It Y. 



Wormn nat Torn 

In tho Juno iMur, page 418, we reproduced 
■ ■inking photograpli nf the curved deeigiio 
traced on the inelde oi the bark nf ■ tree 
by I lie Imnng of worme llteoe deaigna 
wrro I iireiiiely urtiitlc In reply to tbU 
note wo boro received (he following com* 
oienr, from a government iiuect iicientiat 
Editor, Sricntlfic American 
I waa very muth interealed In the 
note ‘in the Editor's Mail" found in the 
June. 19*26, mue of llie Scientific Amcr 
lean cnliiied "Muhi We Ceaae Using 
Them for Uail and signni by Mr Paul 
E. Denton The niiolograph indicates 
that tlir lana mahing the uIlcriM ib 
one of the liarkbertliis and from ihe 
appearance of (he work 1 believe that 
the insect rcNponaible !■ (hr hickory 
barkbeelle (Scotytus qtutdrhmnoMUM 
Say) It IS nf courae possible that the 
work IS lhal of another species and 
on a different boat tree, material alone 
being the basis for a positive dctermlna 
(Ion 

Many of the harkbeetles attack UviM 
trees and hv mining between the bark 
and wood kill the infestrd tree Differ 
eot groups of iliese barklieeiles alao 
produce ciifferent types of gaUeries Fre¬ 
quently the patterns iracH are artlauc 
and have design postuLilillet. 

Very truly yours 

William Middleton, 
AssiNiaoi Eniomidogist, U S. DepL 
Agriculture, Bureau of Eolumology 

W« Are Being Broadeeat In Anatralla 
From Aurtralia comes the news tliat nnr 
arucles arc being broadcast by an rnihusi 
astlc reader Of course we arn not at all 
surprised at the subsequent demand for 
copies of the magaxine (ahem!) In addi 
tion to bis radio atliviiles, Mr Reed Is 
going to build a leloscope and has ordered 
a book to tell him how The book la on its 
way, and we predict a ‘ihnil tliat comes 
once In a bfetune" when our reader gels a 
close-up of the heavens through hit own 
handiwork. 

Editor Scientific American 
The most Inlrrcsting and InstnicUvo 
article In ibe February Issue of the Sci 
cnilfic American by Mr Huiaell W 
Porter on "Miiror Making for Reflert 
ing Telescopes" has filled me with the 
desire to try my skill in this direction, 
iiaviiig hern Interested in astronomy 
since my school days back in 1910 En¬ 
closed pleasL find money order for two 
dollars to cover the cost of the book he 
suggnris, Tkr THftcope 

by Elluon 

Under srparalo rover I am forward 
ing letters to ibo Bureau of Standards 
for (he l^ler Circular LC32 on the 
Silvering of Glaas. and also one to Mr 
John Pirrre of Springfield to obtain his 
esiimaie of the total oust of the materi 
aU and the i xpresa chargoa on them for 
shipment to me In Aurtralia 
1 am In the rapital elty of oar Dorthnra 
rtate attending to the InMallailon of a 
fivc-kllowail broadcattiag rtation for tlw 
Queenaland Govemneot Radio Serrlon. 
During the preBmliianr leata Uet week 
1 read many ortklcs from the Jairaary 
and the FebniAry Imam oi tha So ie n- 



tific American before the microphone, 
and as a reault local news-agenti In¬ 
form me that they have been fl^ed by 
inquiries for copies and that several 
have placed rtanding orders for the 
magaanc The articles on "llie Move¬ 
ment of the Continenis," and "SoU Anal¬ 
ysis In North Carolina** were greatly 
appreciated by the different tecUona of 
the local University 
If we can arrange it before I Irsve 
for llie south we are going to try and 
put across a program for the listeners 
on the Pacific Coast Our normal night 
transmlsaion from 8 ph to JU PM will 
roincidfl with 2ah io4am m Cali 
forma allowing an ideal condition for 
long-dirtance trenamisslon Our wave¬ 
length is 385 meters (780 kiloeyoles) 
Joseph G Reed 
Sydney, Australia. 


Ajient InMisIdee** 

As we cipecied, our article about "Old 
Ironsides'* awakened a response in many 
liainotio liearu. Edwin B. Eddy, Jr sug 
gests that the old frigate be reliei^ nf somr 
of the cnomouM weight she is carrying 
Reader, we are wlili you! If wn had fought 
BO gallantly, we'd appreciate any efforts to 
alleviate a burden of 68,100 pounds I 
Editor. 

Scientific Aroerlran 

I was pleased to note in the July edi 
Uon of your magailne the excellent 
aitirle on the frigate Consutuiion, ] 
have been aboard the vesoel twice, and 
have been very tony to aee the deteriorn 
lion of this menumeni to a noble past. 

If the Covammont decides to keep the 
ComMiUioH, there la one Item for her 
prcaefvaUon that I feel oui^ to be 
railed to your attention and Dial of the 
public. That la that ter spar-deck bat¬ 
tery Is both Inaccurate from an hJrtnr 
ical BiandpoUii, and weakening to the 
ship Her amament on the deck 
la correct, but she U undoubtedly being 
bogged by the continuous and unnecea- 
■ary pressure of twenty four long 24'a on 
her apar-dook. She never carried—no 
frigate of that period ever carried—such 
a battery upon quarter-deck and 
forecastle. 

In ber battle with the Guerriere, 
August 19, 1812, wbich may be oen 
sidereH ber best action, the ConstiitUiaii 
mounted the following guns gun deck, 
thirty long 2^poondm, quarter deck 
and forecoatle, two long 24-pouiidm, 
one long l8>poiinder, and twenty-two 
32-poundn carronadea. When h la con- 
sidCTed that a Iom 24 wdgba apooxl- 
maiely 4J500 or 5J)D0 potuida, and mat a 
S2-pounder carmnade, only 1,7D0 pounds, 
think what n weight would be removed 
from Uib anrient ve ss e l , if ber ivesty- 
two superfluous 24*s were rtplaeod by 
32-pounder carronadea in r^dlgal With 
thia reraovnlf and the farin^u aboard 
of a long 18 for ibe sake of ndbering to 
Mstory, the vgmel would be roUeved of 
from 57,100 to 68,100 ponnda. 

The CenatfCaiffM reodvad ber 82* 
Mtmder oatruiiadea after the TripeBtaii 
war, in wfaleh ber apar-deek baiMrlea, 
nmiriaring neatly of dS^oimder oanaw 
idea, wara fooad too heavy Us the bdll. 
Aa a BBpoandor oamnado to a 


^laUi/iB. vwiya iuqlag; jMmw 
and TN WUQ|iDK 

' bm iM tho modofW doRVbnlongoa,^ 
prfvato bstba wlih salt and 
water, and to a Adnfd oa weBriifjf'J 
hotet.'^ Sunt fidle/ /rdm bap 
O^fi JuneZOih $o 
^TanataCodit, 

^d ioi bopklot 

TiJR ENGLBSIDE 

company, Ino. 

owMsns 

aUBT P SKllLS. rMAHMMW 
nXACH HAVgfS, M s 
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' Story of Steel 

I In response to man/ requests 
we have 

Now in Book Form 

the senes of articles which 
^ appeared in the .SCIENTIFIC 
AMERICAN Such wide and 
favorable comment was aroused 
that It seemed desirable to make 
permanently available the 

Story OF Steel 

By J. Bernard WM«r 

Chapters have been added bnd 
*the text extended where cuts 
originally had to be made for 
magmxme publication. 

You will find the book a de¬ 
sirable possession, especially^ if 
you read the articles If you 
did not read the senes, you at^ 
suredly should add tfaU volume 
to your library. 

Readj aboot Aurbbc Jttto 
HM POBtf^ 

SCIBNTIPIO ABIERIGAN 

M-MWwC4rtbSt. 

XWrYarit 
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mi nitf mai ■■■ oeaptr^ to 
tb* Mtt loot y bo who now oorriep on 
Jmt fpoMook, WMt BUM he tho dootmo* 
ttvi oileot upon bar, from her upper 
hoqerieor tnU ilUwtIoB ocemo to bpre 
bom owiookad, ooil I roMMctfully ooll 
It to yvur attontloii. 

Yoftfv tndy. 

Edwin B. Eddy, Jr. 

DuHuht Minneoou 


The Plak TnldtenJ b Redbeovered 
In Vkvfaiia 


Tbio flower it opparently familiar to a 
number of our readm who have written ua 
■aylnf where H could be fonud. Ai lack of 
apace doea noc permit our pubUahlng all of 
thaae lattera, we are DalnB the one wfaksh 
leaobed ua fimi 

Editor of the Soicniifio American. 

Dear 

In reference to the article in ilie laai 
SaJetttlflo American on ibe pink turtle* 
head. 

I have acen ihla plant bloomlna on 
the banka of a emafi atream that mwa 
into the Tucfcaboe creek In Henrico 
Goonty, Virginia. The atream ia about 
dgbt mllaa weat of RichmoncL It la 
■oath of the River Road. 1 think I taw 
torddiead blooming there laat aum* 


ner. 

The plant that I know aa the turtle- 
head was ideml&ed, aevrral years ago» 
by reference to Uana*i “How to Know 
the VUd Flowen,” page 100, fourth 
edltioiL 1893. 

Hoping that this Information will be 
of Intereat to you 

I am youra truly, 

A F Wickham, 
WoodaJde, LcrraJae, Virginia. 


A IfnaVSlae Egg 

We have beard of Two-ln-Onc Shoe Pollah 
and Threedn-One Oil, but thia la the first 
lime that a two-inHUM egg haa been called 
to our attcntioa A Rhode laUnd puUot jo 
lha Slate of Ohio b reeponalble for ihla, 
according to the following commumcaiUin 
Editor Sdentlflo American i 
' 1 am tending you a photograph made 

from an X w of a frnk and abnormal 
ben*a efUL Tbb egg wai laid by a nine- 
month Rhode Itbnd pullet The egg 
welgha euctly four and one-half ounces. 
The exact meaaureinenta are four and a 
half inebor In length, five and tbreo- 
goarlers Inches In diameter and nine 
iaid three<^ttarten inches around in 
bnfth. The large egg, aa you will note 
from the X ray photoarapb, has within < 
it another cm imacuy lormed, inclitd- 
Ing a compile ahell 
The brge egg waa boiled until hard 
and when cut in half was found to be 
exactly aa shown in the pboiograph 
The Inner rgg had a hard shell ^ 




5 iw-L- 


Thb lUastrartoa showa the unBsual 
sbe of thb twodn-onc hcB*s egg 


looked in every respeci like any ordi 
nary egg, containing yolk and albumen 
The space between the Inner egg ami 
the sliell of the large egg was ulw 
filled with alhumen and ooniaint-fl a 
yolk In one end. 

A J Brusi 
Kent Ohio 


TraaamBtalloii of Cold Into Qnickslivcr, 
a New Method of Attack 

A new way to effect a IraiMmulatlon ha" 
been tried by Dr A. Guschler, of Berlin 
He ahoots hydrogen particles into the nuclcun 
of the gold atom, 'fhls methml ought hw 
ically to produce quicksilver (mircury) and 
according to Or, Guschler, mercury was oh 
tained Those who drnuind ngumus aland 
ardi of laboratory work will doubtless remain 
liartly uncnnvinc^ about the reaulis claimed 
owing to tlie fat t that a mercury vapor pump 
was uaeil It U stated that this waa rni 
ployed only st first, and doubtless rxtnme 
precautions were taken against the sccidrntal 
contamination of the results by merturv 
from the pump Can thb be abaoluiel^ 
guaranteed? Doubt will probably exist in 
the minds of many until other methoda art- 
devbed In the following letter Dr CuM.hler 
dascribes his work. 

By the cxpcrlmenls of Miethe, Nagau 
ka, and the author of this subject It lias 
been sufficienlly demonatratod that it is 
possible, under certain conditions, lo 
tranafonn quicksilver Into gold by elor 
Iru-lhermal tresimeni Soddy and others 
tuggesied that thb might be accounted 
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Home Ma^c 

W ITH all Amcrica’g geniiu for saving tune and 
labor, little was done for women until the Uni¬ 
versal electnc motor wag developed. 

What a difference nowl Connect a wire to any light 
socket or plug and housekeeping becomes a pastime 
The magic of motor dnven vacuum cleaners, fkx>r pol¬ 
ishers, dish washing machines, ice making refngerators, 
oil burning ftimacet, ate . lightens the housewife's load and gives 
lier leisure bo enjoy the better tbinp of life 

Having been one of the first manufacturen of Universal motors, thb 
company has contributed greatly to this service From the begin¬ 
ning DUMORS Motors have been constantly Improved to meet 
these many requirements 

For any use requiring it ofa horsepower or lem, atspeedauptolSdlOO 
R P M specify a X>UMOREMotcr 

WISCONSIN ELECTRIC COMPANY 

48 Sixteenth St., Redne, Wte. 

0DMOKC 

EWtetlonal flbrM Pinter Motor* 
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Anomr, 1«M 


for OB tht CMiBptloB tint the leoieM 
of quloIttUver of Btamle irekhl 197 ^ 
■orni an olootron and tharoDy tunu It 
to gold. This assumptioB has boss lo- 
fulra bjr an article by Aston In Noturw, 
according to which it has been found 
that there Js no Isotope of ouicksUver 
existing below /9S, A detemunaHon of 
the atomic wel^t of an atom of anl 
hcially produced gold by llonlgschmld 
gave a weight o( 197.2b. 

Therefore the gold could, under no 
rIrcniiMUiDcpa, be obtained by the ab¬ 
sorption of an electron by a quicksilver 
center, no that there rcmalnn only the 
possibility that qnlckailver turns Into 
gold by the elimination of a hydrogen 
center Flcc-oerM. ^d receiving a ny 
drogm renter muat be transformed into 
quickaUvet 

As it hu been Imposalble to observe 
with rertainty up to dale the presence 
of hydrogen when producing gold from 
qnicuiNer. it was undeiwm by the 
author to study expenmenially the In 
fluence of hydrogen on gold, in the hope 
of producing qulrknllver from mid and 
hydrogen At present the uteratnre 
gives no infonnstinn as to what extent 
a hydrogen particle or nucleus might 
penetrate Into niher atoms, especially 

C rrater ones. It can be assumed that the 
ydroBcn nucleus, broanse of its ev 
ircmriy small slse, esn easily penetrate 
into the spaces between the electrons of 
an atom when possessing suficient kin 
etic energy If it proceeds through the 
outer electron rings and is stopp^ by 
the repulsion of the nucleus. It cannot 
return to the surface of the atom in con 
sequence of being bound by the inner 
electrons. The result hi the ronirary of 
the well known hydrogen oonneeflons 
(for example HCll, tlut is an inner 
ronneetion of hydrogen which is per 
haps hientic-al with a transformation of 
the atom, with the hydrogen nucleus 
Imiind in the interior of the other atom 
presenting a para nucleus, as was con¬ 
firmed with regard to quicksilver by 
many authors, especially by Nagaoka 
With thia in mind the experiments of 
the anihor aimed at shnoring hydrogen 
particles Into gold atoms and drtermln 
mg the eventual nuMhfications of the 
gold ciibcr cbcniJcally or pbyaically 
Hydrogen panlrles with great kinetic 
energy are best produced with a canal 
ray tube provided with palladjum- 
osmium regeneration In my expcri 
ments I uaed a glasa tube about SO centi¬ 
meters in Irni^h and 4 centlroeteni In 
side diameter containing a pin anode, a 
flat sieve cathode of aluminum in the 
rliannel at 3 centimeters distance from 
the latter and a plate of fine gold held 
in place by inaulatnrs atUch^ to the 
glass lube 

After the inner equipment hsd been 
glownd out well, the evacuation was 
rarrimi out hy disconneciiiu the mer 
cury vapor dinnsion pomp in order In 
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cury vapor ninnaion pump in order in 
avoid contaminating the tube wlih quick 
ailver The air. having been replaced 
by hydrogen, the evacuallnn was con 
tinued by meant of an oil pump, until 
them appeared green fluorcacencc in the 
giant on the pasaage of an electric cur 
rent 

Several phoiographt of the tpectnm 
of the tube taken at the beginning of 
the trialt thowed a great many Imea, 
npeoialty of aluminum and hydrogen. 
But DO quickailver tinea appeared After 
30 houri of running, Ine ipicktilvet 
hnea could be aeen dIttJoctly in the 
apcctrum with an Intenalty Jnciwaalng In 
proportion to the duralioii of the exptf I- 
ment. Eapcdally could ther^ be aceo 
with certainty linet 6132, 5461, 5670, 
and 4487 On repeating the experiment 
the retult wat the tame 

After the preceding etaUiment there It 
no doubt that qulrktllvee repraaentt a 
gold hydrogen, in which the hydrogen 
nnclrut it bound by loner electrone. A 
tlmilar connection ti«ina to be qidck- 
tilver helium, which acconHng to ■ com 
munlrarion by J J Manlw (/VoiBre, 
volume 114 page 861. 19M; volume 
1L5 page 337, 19Z&) b Ukewbe to be 
obtained by a glow dbchargn From 
thb new angle the Iraniffiniiatloa of 
quicktflver Into gold by meant of the 
dbeharge of electric cutrent b eatUv 
conprebendedv By Intanae aethdtr M 
the qubkfUver atom an overload el 
porifiTe elactrioitr b pcodneed* wUab b 


equal to the looariy held h y dr ogen nu* 
ewna. Thb b ibn expeHod from the 
atom of qubkallver. 

If the Ubort are purtued Inteoady on 
thb batb, cbembtry irill aoon be en¬ 
riched ^ a great number of Inner bydto- 
gen and hwum ataocbllont to vweb 

O quickailver and otben nuy be 
at a bm date to belong. 

The author of thb report would tee 
the moat favorable atpeota iia hb wo^ 

H an American Institute would procure 
fur him the opportunity to puraue hb 
experineott UMor better condltlont la 
thelI«l»dSui«. Dr C»chl«. 

Berlin, Germany. 
Poetry la flrlaaco 

The father of one of our youthful readert 
bcJicTct that the Scleniifio American tea 
helped to develop In hit tun a reaeaxeh trend 
of mind, and that the piece of bUnk v er se 
which we are very glad to publlih herewith 
wat written at a rctuli of Ut tevlag po^ 
over uur onlumna. We are gltd to know 
ttet our young tuhoenher hat found In 
acience the boamy which etcapet the eyea 
of many 

Editor, Sciendfio American. 

My «(in, Bryant Cherier, neariy elgh 
teen, has been a aubacriber to the Scieii- 
Ufie American for teveral yean, di^ng 
which time he hat developM a reteaicn 
trend of mind along election Boca. In 
hit English work at acbool he b required 
to write aomethlng original each week 
in proee or verte He hat Juat tur^ 
out a piece of bbnk verve of whbh I 
am naturallv proud 
I am aeMUDg the attached copy to you 
at, no doubt, thit refleott the influence 
of hit reading your pobUcatlon. It b 
abo interetiing to note that he tea 
caught aomethiM of the tpJrit of hit 
dbttnt ooutin, wUliam Culnn Bryant. 

M. £. Cheater 

EXCURSIONS OF THE MIND 
If man could but conceive hinaelf to be. 
Far amaller than the amalleat ape^ of 
dual. 

And further, Blifl reduce hJniaelf in slae. 
Until Uiat apeck of duat aoemed greater « 
than 

Thia very world ttet traveb round the 
aun. 

What then might be revealed before Ida 
ey»7 

All auhstance, o we see It now would 
fade. 

And rhange to fait and geometrio 
atedowa. 

A weird and rcatleai light would domi¬ 
nate 

And fill all apace, and aileoce would 
prevail 

So, from hb tiny perch, man then could 
watch. 

And marvel at the atrangeneu of hb 
world. 

And ace and feel with an unaided eye 
The mighty lawa and forces of the atom. 
Aa are the atari held in their given 
course, 

Whirling through the boundleH patha 
of imee. 

So are the amalleat rudlroenu of matter. 
Held to their place by laws Inflexible 
Yet, all this may not be a wlldeat dream. 
Composed of fancies and disordered 
ihougfato, 

Man never knows what Hea In wail 
beyond. 

Until hia Rdiid has sought and found if 
Bryant Cheater 

A PBrdooiOaa SUp 

Aa there b each a cloee aaaoclatloo be¬ 
tween **iweetDeaB* and 'Tragranoe,'* It Ja 
Mt nrprbliig that Mr Mly^e aubatitmed 
ona for the other In hla mlcroaoopic repio- 
duetbii of the vene from Cray's “Elegy** 
We are Juat nalurally corioua, tbouidh b 
know how many renders noticed It It did 
not get by the eagle eye of Mr. t^iIUfia, 
who aends ite following tMrte. 

Editor SdentlAe American 
On page 33G hCay bsue of your dimb- 
rine, MT Miyake tea done aone tea 
weak In rednotag a verw from Gniy*i 
‘'Senr,” but be made a mbtate on the 
hat Itoe. “Afreetnca^ does net travel 
M th e air, “Fiiinnoe'* b ite original 

J. N. rnnip,. 
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WELCOME 


I We are now in our own new 
I Scientific American Building at 
24‘'26 West 40th Street, New 
York. Coihe and look us over: 

I the latch string is out. 

You couldn’t find a better time 
to join us. Developments ot the 
utmost importance in science and industry are now 
impending, and we are laying our plans to give you the 
inside stories of what is happening. 

Last month, by way of celebrating our entry into our 
new home, we made a limited subscription offer— a 
year’s subscription for only $3, instead of the usual price 
of $4. So many off-and-on readers took advantage of it 
to become regular subscribers, that we are going to extend 
it another month. 

Until August 31, you may get a year’s subscription for 
$3. Clip off and mail the coupon now. It means a 
twenty-five per cent saving. Better yet, it means getting 
the Scientific American regularly / 

StlFNTIHC 

every month without missing a single 
one of the many features you will 

- 1 Oflw V m your houivwfanii 

find so interesting and so much ^ ch.ck 

worth while. / Name 


^^Name 
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SCIEMTinC AKERICAN 


tmiSt kMwft IlHt of llo Indi 74 pomttt 
wo la botaikt n poreoBt In pc bI ct i o J Mocb 
oad hmak ihtNi and 4 poromit m eonttoa 
a tool ta Tbo Britkb tnota tnul non Uy 
■ward oopunaa sbaroi^ aooM tniata bavmg aa 
anicli aa 40 poroaat ^ tbelr oapiut in theni 
It w not uiiUely tbat American trnata will 
extend themadvea hr thia direction aa pr«i6la 
beooma amaUer from domeacic and foreign 
aenlur Meurhlea 

Tbo Anencan iareator Intereated in In 
Tretment tmat aecnritMa will prabablf only 
want tbom of our own IntaU wlurh an 
pnrohaaable lot the moat part not on the 
eachangea bnt over the oounter" from 
banking c on cema Trading in theae aenm 
ilea la fairly actho and cloae marfceta an 
maintained ao that llquIdatMo of hnldmp 
can be aecompbabed aatiafaclonly at any 
time A oImik» la offered of two main 
trpea (1) the atorka or bonda of a troat 
nr (2t (he peruripaling certlfiratn nr hrne 
ficlary aharea In a fond Prom a market 
4tandpoliit the fine type la tie m at dmir 


dde^ and la the type to which we have 
lefavrod 

Granted Aat dlTeraification and good 
iffll aanre a aafe inveauncnt 
It wfU be well to mqnlre into the liberaliieaa 
of dhrldend and Intereat paymenu Nat 
nnlly tha bunda of a truat wilt carry a 
filed rate of Interrat and will aell at pncea 
la dir ect relation to (he coat of money jimt 
aa dora any corporation or govenunrnt bond 
The prefenred atook will alM vary but little 
m price and will atU on practically on 
JmMmeat baai& Tbe common abarea how 
ever are tbe ones to which to look for Urge 
morno and ahiftlng pncea Efficiency of 
managBmrnt and rapid turnover of money 
will be reflectrd In the baUncea left lor 
diatrUniUm to the common The long rrc 
ord of Urge diYidend paymenta made lo the 
eominon Jiare hoMera in Brliiah and Scot 
tiah iDVeatmcnt innia ah wa that they arc 
quite liberal Certainly ratra of around 10 
prroent tan he o naidi^l aa a Mtiafachry 
IihI iir"cnwn( 


The Heavens in August 

By ProfiMsor Henry Nams BuffseU, Ph D 



Aft 8H oeM Aog 8t 

Tha boBore etraii en In Standard TUna WIm loeal aumii vr tlma la In affOat, tbay 
au»A be aada ooa hour lator }^ oelork on Aumiat 7 aU 


NIGHT SKYt AUGUST AND SEPTEMBER 


The Hcavrna 

O N onr map of the bravena ibia month 
we find Cygnua right overhead-^lbe 
foot of tha oroaa being to the MUtbweat 
Lyra la west of the mmlth and AquiU aoulh 
Srotplo and Saglttanua are low m the aouth 
wrat and Bootea in the weat with HercuUa 
and OpMiiabua above Draco and Urw 
Mayor are in tbe DOrthweat and Cepheua 
and f aaalopcia high In tbe north while 
Peram and Andromeda are m the nonb 
eaat P^gaaua U in the eaat and Capn 
cornitt Aquarioa and Placet Anitrlnaa in 
the aoiitbeaat 


The PUnata 

Of tbe ptanela, Meroury la In oonyunotion 
with tha tun on the 7th an 1 U not vUibU 
onefl iba Utter part of tbo month—heat 
•hm tbe tSiht when ha U in dengatlon 
Iff* from tha Bu aed nalag at 4 am ao 
dMt ho oan Jaal be aeon In the dawn 
VaaM U • motafiit alar tee and rlara a 
k gtewbif briiktar 
wa, and by lUa 


time be eaceeda all the other atarv cxceit 
Sinua He ia in Ariea and rum at 11 ph 
at the beginning cf the m nth and 9 30 at 
Hi cloae 

Jupiter la in ippoaition on the 15th and 
la aplendidly vUible all oighi long—the chief 
ornament of the evening aky Saturn la in 
quadrature eaat of the aon on tlie 13th and 
la well naibU aa an evening alar Uranua 
la In Placet and croaact tin meridian at 
2 am in the middle of the month while 
Neptune u in Leo and being in oonyoncUon 
with tbe aua on the 18th la invuibU 

The moon U new at 9 am on the ffth 
in her firat quarter at midnight on the 16lb 
full at 8 AH on the 23rd and in her last 
quarter joat befitfe midnight on tbe 29th 
She 11 Bearcat the earth on the 23rd within 
a few houri of fuU—look ont for low and 
high tukil—and la fartheat away oh tbe 
lOtfa During the month ahe la In ooajnnc 
tioq with Venaa on the Sih MercitTy oa tbe 
ffth, Naptuae oa tbe 9tb Satan oa the Zfiili 
Jvpiter OB the SSsd Urauua on the 25ih, 
and Man on lb, SStfa 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Conducted by Milton Wnght 


tvood Will Cannot Stand Alone 

T HI* Burtaii of Inlrrnal Rrvenoo nccntly 
i^ui fl a dn ision lo nuke its regulaiiutis 
Miff mi lo a ruling of the Court of CJaim« 
in h 1 ling that good will n nil n it hr 
I iralcd from the Ungihle asvts of a 
1 rn in whuh an interest ha I Ixen |.ur 
li iHid 

I pon the purdiasr if an intermt in a 
glint, biuimH the Bureau decUrtd pwd 
will ranniil be mparati 1 fr in the tangible 
iMPis and < on«iden I it i ^ift i xerapt frr m 
lax under Serlion 4 if the Rerenue Art of 
1916 ainre the purrliise of an inlemtt in a 
kiifuneaa iniludt* aa an ini idcnt thenp an 
intrreit in the (,oud wj|] and the gain de 
nved from a aah of the enure bu^meaa 
includia a sale of good will ami la miaaurrd 
li\ the diffircncL lielwtrn the mal and sell 
mg 

The Army “Tin Hat** Cage 

A ITTIDIjCH a Bniiah subject may not 
I aue the Rnriah OAvemmeni he may sue 
the llnitcd Stall a Covemmeni 

Sf) ruled the (ourt of Claims recently in 
the arlkin brought by John I Hrndie Fng 
tishmiD and inventor of a aieel helmet worn 
hy British and Amrntan snldiera m 1U8 
liu Brodie type of lielmet was worn by 
Aoirncan Holdii n in 191H M iny com 
plaints wire made shrnt it liowemr and 
finally the Ceneral Staff orderid the A L F 
I quipped M ith thi Liheriy Bell helmet 
wliirh hid lieen devel iptd b> Major Mr 
Nar> 

On January 1 1918 a llniied Slates pat 
enl had been issuid to Briwlif On Ortober 
1 1919, he pres«nle<l ih» Uar Deparlmcnt 
Hiih a rlaim for t20O0U0O and asked for 
I »hetk 

It IS eomcflid m argument ' JudM 
Downey sajs in writing the iipinum ul the 
(ourt *lbal United Slates nlirtos liavt iIm 
same standing in British tc urts os do British 
subjetls but eoniendeil that neither <ould 
or ran prosefutr an ailnn fir tortious in 
fnnginHnt again**! the ( mwn Tlie 

true test » not wlietlier a ri|i/en of the 
United Slates may | nw-eutt an aciu n of a 
particular iiatun In a British cnnrt but 
whether the dnnr« f niilish lourls art optn 
to Aineman utiams for the |ir seruti ii if 
tlaims againM the (. ruwii hut nifrsvrily 
onlv such rlaims a^ might bt prosecuted by 
British snbju ui lor ihi rt a^ here thi re are 
classes of action aa to whuh the Sivrnign 
has not conw nit d to he sued We think th* 
plainuff has standing m this court 
The court rule^ luwtver tliat in the light 
of the pnor art there was no patentable 
novelty or inventum in RnHliPS htlmri and 
that die patent which had been granted to 
him therefore was invalid Ills |ieiiiioii 
was disnusscd 


“Direct** Through the Middlrman 

T IIF Federal Trade (ommissun a almri 
lime ago Iwked into the Factory To 
^uu tumiturr Sinn in Philailrlphia op 
erated by M ( nlilhrrg and found that the 
public has Ihiii labonng under the unpres 
Sion that the proprietor nwne<t and operated 
a far lory and gave bis rustomeiw the benefit 
of profits wliiih nthcTwisfl would go to the 
whoJesaler jobber and retailer 
They found tim iIibI the furniture waa 
ealird 'walnut genuine walnnt 'com 
binatiOB walnut ' mahogany * and c/m 
bmatiod mahogany” The nsmei however 
conabtoied alnmt the only plan they could 
hnd walnut and mahogany Wherefere they 
isaaed the necensary onkri to diaconiioue 
false and mlaleaihng advrrtttmg 
The aural of whuh is do not hclim tU 
>ou read lo the store wiodow. 


Patents Recently Issued 

Clasriflad Advarilaiiig 

Adiertisemenfa in fAta Heftion finfed under proper cfawn/Srafiona, lafd iSe 
per vord each ineef turn, mintniNm Ttumber of uonU per tnarrfton 2A, marttnum 
90 PaymentM muet aeeompany each inacrtum 

Offietal eoptca of any paftnfa listed tn (hts aietion ut eaehf state patent 
nvmber to insure neetpt of desired ^taUnt copy 


Pe rtaining t o Agr onagiicg_ 

S»ifiRi(iii JiJUUlHU—\d\niiee<l lifting 
mmiia tf luropluiuM eimbiiiid with lifting 
1 , IM H helium 111 lower hydrogen in uppi r 
I lit (f giM hag whin in priM^uro is rtgu 
liitiil at will of >1MTutor Vo ballon*I n 
\ thing ot bulluat nfrennirv nor outaJd 
lulp by alighting on land or watir Tw 
intiiilN 14019)8 Mini 1SJ2761 BJ elaimH 
i iiiifHlinn imtiiit J1771*1 John Twonlus 
107 Hiiimiir Bl Ilnitfoni Coiiu 

\riiofL\N»—lluvlig a H|Hiial cniiatnie 
tioii of HiirfiinH ruiitroBable hI will f r 
I ffe4*tiiig til* lifbug imwii nml \uryiiig th 
INetitiniiM of till ninelifiic Put* iit 1871)IM 
t \\ New son 638 M 3, North *it Suit 
Luke ( itj I tub 

— Whireiii tho muiora for dnving 
tho pbiptlhrs aie so mouiihd uml nintiollii 
lb timr tli«v niuj la drawn adjacenf tin 
I bill f II i(]uiisoi tlur |iiirpowt.a Patent 
I'WKgH \ DrulCinl, llHl Ktrby St 
Portland Ort|,iu 

SArFT\ \ll\IIIMrST >oB AUULASfeJS — 
I r the purp m. »l matenally tnenasing th 
ilispliici im Mt him! intiinlliig descent, thus 
pii\intint» MnrtiM duiigir to the pigne mil 
Its lenipaiit*. I'rirnit 1883746 V J M 
IW IK niH roie 8t w York N k 


__ Pertaining to A ppare l _ 

t iHHI- I _ \\ I M U III ly bl HdjIlHtMl to tl 1 

liiight nil I hkiiK ut till wiiinr wirliout I 
tuhiiik Ul \ d the luiita Pubnt TIHlOtL! 

1 f KiN|Nit </o 1 Niwuiuii & Hons 17 
O ik St Niw lluiiii I on II 

\\ XHiMnii' liASTVR—N\hi(h is ndbintabl 
III I will ninaiii auhslauliiilly uiiiiffteteil hv 
th wiialiiiiK piocsHM as diHtiiigiiisliid fn iii 
Miiiiii'i liniiii, ilHNtic p rtiuiiR Putmt 

riHNJ4 I < Uliiii xr 846 W fJI St 

K insi s t it\ M > 

tOMHIMO S\MI\H> MllIfLD AVU RC 
(liloB — \ hifiiicutt I Kiirtiiiiit ful womiii 
H liiprid tl (iiiircli till hiiw md iipiur I'g 
liitioiis if th* lualv Piil(.nt 1680464 
I Him H n Uinminfill 2011 Macdonald 
\h llhhinoii I ( al 

11a I lIuMiif. gn liter flixibililv iii the 
p rtiin fitting iilaiut tin hiud whiieby it will 
nIi ijM list If tu till lieiid and priMi t hiiullng 

I lit III 16S2812 H \iin o/o 1 P Ueid h 
ii n W UHh St Niw- \oik, V Y 

((\h\i t \ ale* ping gnmu nt hy tho llite 
f wlmh rirrmn parts f th* body ot tin 
Hiiinr mil be k(pt tsHikd PaUnf l'5fi2386 

II ( Ihiuphuinin JOrit) J>onC St Fnrgn 
N I) 


_ ( he wieal Proceo aea_ 

lltOllSM ns (llUlHrssFU \easi 

I 11 m n luMw s I r nthf r a leefanrifi mns 
pnlnets h> mmna (f whirh th* bmUila 
ni.iniill\ rnitaiiiid in th insMhing matenuls 
IN pn**ir\id Patent 1680raK) K Kua 
aemw UK6 h m St Oukluiid ( ul 

nm Put \RiNu 1 Acciirxa— 
llliiili enmprlMH rrenfing (MpMulatoil hue 
tiria and biiftirinl tmi* proteins with alkidi 
to brink the <uiaHihs and then digeatmg 
with trjpHlii Patent 1684683 F M 
l\ood .72^1 W 64th St Los Angeles Pahf 


_ Electrical Deyieea 

Polk roi i aw mu ELrorur Cabijes 
Teuibaph and Teuetbon^ Wnua aitd 
OrnrB Pcbpohvb—(' onslstlng enointially of 
two flanged beams of rolled steel spaced some 
what apart and held together by moans of 
tia boltOi Patont 167DQ66 J O StoUe, c/o 


( olllnon & t n 483 f'nllliia 9t. Melbourne 
Auntnilia 

Gl itTBK AL StaSALlNU DkyicE — hereby 
the et h htion of nii elt< trical mrruit may be 
nidiciitid at n nmoto point. Patent 1680811 
M \\ Melullre, 6 Dock Bt, ilmlngton, 
N C 

Ubaiu. OrrBAnnn MfcCHAifiatf vxiB Eire 
TBic Jifiism \ND i][» Like— Mora pnrtiLU 
larlv a dmee for the puiiaiu of regulating 
Iho spKfl nt whUh tJiL brakes art upplietl 
Potent 1670640 II If 1 ogan l/o l>uru 
Mttal 1 riNlurts < n 2fv40 N Kildare A\e 

I hicago 111 

iBio Contact Dbeakeb —Of the flat 
Hpring UIH w liii h la M> dampe*] as to enable 
It sutecfiHfuily to o|n rate at high aiieed Pat 
ent 1681186 V T Il/raieraoii The Lynch 
( liflnii Ihl p M imbleilon, London, S W 
Knglojid 

lliiiio Indictance Coil—Whenby the 
wms may be wonnd in a oumpuct lylintkr 
without any ueccsMlty for uung insulated 
wire Patint 1581007 0 G Lishcn, 161 

Unridand A\e, Jersey City, X J 

I rscTiiCAL CoNNrerm—Wh*nby a dr 
(lut wire may be simply bat \(ry securely 
fasti iietl within the mnneeti r auil w Ul abinil 
knot atraiiis Patint IfiAMOT A T 
Loithani 62 Lincoln Place llrooklyn N \ 

< OBD UuniEB AND GUIDE—For olectria 
flat mins, and means when by a slack loop 
may bo maliitaluc*! permitting fretilom of 
nioiim* nt for the iron Patent 1084600 J 

II Viihard 6ti(l6 Grand Central Terminal, 
Niw lork ^ Y 

Tiain OrraATED hiECTBio Switch — 
rhe operating mechanism beiug adaptnl to 
bl attuatMl by the flange of a car whci.1 

III the track rail Patent 1685178 J K 
WuU Iktrult Minmaotn 

ELTiiBic Skin — llaiuig a thoroughly 
nntomatir imihanlsra fur handhng an end 
ha** larfirated tu|H suil eontrolling the 
viipidy of ciirnnt of the illnmlnatlng lamps 
Patint 1680416 T Z Burrundia c/o U 
Iriest A Co, 36 Ho William Ht, New 
York N Y 

PBOOHH KOR llir iNBt LATION OB AO- 
(iMtiAioB Hat>m ok DirrrBFNT Polab 
irxjLB—( onsisllng in applying thin shiots 
of woml to thi mdfs of tin plate and a 
frami of iboiiiti to the rlg*s In overlapping 
ngagement Patent 1586466 L Cnillard 
c/o Ofliio ISeanl, 07 Uuc Bt Luiare Pans 
Pronce 

Sinn —Whlth la illnminntid at both aides 
by u Hingis or furies of floctne bnlba lo 
eutnl in optnings In the sign Putent 1686 
464 K U Penraon nnd W Letilg. 310 
Spring Ht LiDle Rock Ark 


Of Interest to Farmers 


Aitomatic Hiltasp (OLiUNb —For uso 
In agnenlturnl punmlts between a tractor 
and a plow iiutumatiGnlly n leasing thi plow 
on abnormal resbttanee Patent 168146T 
\V A Hui-lUr, 810 No Pinn St, Aberdeen, 
H l> 

nAirpaTiNQ BlAcniNP— For barvesdiig 
mHlifi or com Its main object being to re 
romo the cobs or ears fmm the stalks whUs 
ID growing pnsIttoD Patent 168S751 P T 
Woodlaiul Ornsduli' rionda Road, Dur¬ 
ban Natal South Africa 

WAFEBnoorufa Cumpoaitioh pqa GLonfl. 
—^Whlcfa whin applied to tbs bands or fab 
rto iHoyca will protect them from Injury 
daring the hnsUng or harvesting of com. 
Patent 1S88483 F M Reed and 0 Paid- 
aen, c/o O. P Anderberyt Mindan, NsK 


“SulnlsM Steel** Name !• Publle 

A ny cntlery manufactaicr may stamp hu 
* nut and suin resjsting articles "Sum 
leas Steel,’* atoording to a decision recently 
handed down by the Patent Gommunoner 
Thu decision represeata a nebuy of several 
nunuTactureni of steel produLls orer the 
Amenesn Siainlns Steel Company, which 
heretofore has claimed a monopoly id the 
use of the tonn 

The case anioc when the Amenoan Suin 
less Steel Company ipphrd for regutrauon 
of Sfainleoa Steel as a trademark A num 
her of Companies protested Among these 
wM the Camillus Cutlery Company In the 
testimony it developed that the Amencao 
Stainless Steel Company neither makes nor 
sells steel aiudet of any kind but iDcrely 
holds patent rights which it leases to varl 
ous manofacturen 

The Patent Commissioner based his de* 
ciHion on the fact that the term Stainless 
Steel” M one of long sUnding and wide use 
aa well aa on the fact that the term u purely 
desuiptlve 

New rhinege Copyiiglit Law 

T he Republio of China recently adopted 
a new copynght law Apparently the 
law has rscap^ the •iicnilon of the vanous 
foreign powers in China and was not tub 
mitted to ihim for any cnticinn or approval 
as they yet have little or no knowledge of 
the new law No specific restriction against 
foraignm sppesn in it 
FoUowmg sre sovoe of tho provislona 
"An author u entitled to copyright prm 
leges during his hfetune In case id deaih 
BW-h copyright passes lo bu heirs for a 
term of thirty years 

"The legal heirs of a deceased author 
shall be entitled to ropynght for a tem of 
thirty yean on the pabliration of the post 
humous work of the auihor 
"Copyright of photographs shall be grant 
ed for a term of ten yean 
* If within the term of copyright, revision 
alieration of the test or insertion of illus 
trsiiona u made, specimens mast be pre 
lentcd at the ofire where the work was 
onginally registered 

Anyone who pirates or pisgunxes a oopy 
right work is hable to a fine of from ISO to 
ISOO In addition damages may be enl 
leoted by the person injnred 
"Making a false uatement in an apphea 
tlon for a copyright u punishable by a fine 
of from 120 to 1200 in additiod to having 
his copyright cancelled 
' Where authors have been fined acoording 
to this law tbur hierary works shall be 
confisoaied * 


TranalBtliig Tradamrlu 

W HFN Charles E Cnlptpper, M New 
York, recently sought to reguter 
word Como* si a tradmurk for nonalco- 
hobo beverages the Howdy Company, bever 
age manttfioturen of St Louis, objected, 
orging that 'Como** was an infrugemant 
of thdr trade mark “Howdy’* Tbs ras em* 
Llaaee was not at all clear until the oppoaer 
explained that como is the Spanuh eqoiva 
lent of howdy fortnoately for Culpepper, 
there was anotbef factor in the case 
*It may be deemed settled,” said Acting 
Patent ComimiuoDer Kinnan, "that a nral 
in trade cannot be permitted to trnnslBta a 
tndonaik used by another into a formgn 
language and obuin ngittradon for it when 
used upon the same claas of goods In view 
of the endenee supporting claim of lbs 
applicant of pnor sdoptioB aiid nst, it H 
un neema a r y to dedda the gnemfen of 
whether tlw applicant hn don# mora thug 
tragshio Un oppoaef*s uarh Into the Bpanlah 
Ungnaga. 
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Potato QATwaME^Whicli may ba at- 
ttoM to ady qooveationBl form of potato 
dWeer for aoparadof tho earth from the po 
tatoea. Patent IDBUieO. W C. lloth, R. F 
D. No. SS, PaadaU Rd^ Le Roy, N Y 

_Of Getmr^l Intcraa^ _ 

iMPBoncp pAim^Tna* Cap —Ailapted to 
eoUapalbla pante tiiboa, eaeily operated for 
Uloidng the dUcharflfl or cat>oll of the paiita 
and pnaaemca poatUt^e non Ineuble featnraii. 
Patoot 1GT0Z»8. J R. UibaoD, 88 S Doar- 
bom Bti Ohleago, IIL 
RLfima ATTAGHMiuirT roB Peb SrAm.— 
^Iddi ean ba readily applied to a pen aiaff 
and win not prevent the plndny of tho pen: 
In the pocket. Patent 1070465. D Brltt^, 
Boi 348. OalMborc, IIL 
Batd Bbvbd — AppHoahlo to any cooved- 
ttonal tab and ailjaatable to any dealrcd poaU 
tlun, HO that It idll cnntuct with a poraon'a 
baek. Patent 15770(15. Y F Crcegmi, 74d 
Be. Beueon Bt, Loa Anfeln. On] 
CoiXAPsiBut-TinjE OLooTiaR.—Whertbj a 
aerpK threaded emp, ennatltutlDB a oloaure, is 
ILmlteil In lU movement and prevented from 
acdUeiital loaa. Patent 10K0060 II L 
Mon on. e/o B. A. Ilerby, 123 Waverly Place, 
New \ork, N Y 


NecKtAOB CtAsr—Conatructed by a sfn- 
ids Htnmplng so that when bent it will form 
m front and mnr without empluyJna wilder 
or Hveta, Patent 1D7D083. F 1) liVendel, 
e/o nemilea Novelty Mf|C Co, 126 Booth 
Bt, Newark, N J 

Baftit Razor.—TT avlny three oiittliijr 
eHers. with ineuna for permitting the user to 
keep track of the edges fresh for nue I'nt 
cot 157)>45IK W. F vtm Uammuntelu, 4500 
Melrose Avn , Lus Angeles, Gsl 

iminn lloABli.—Designed to gl\e n high 
degree of nmlHency without undue striilii to 
the porthin above the fulcrum pHteiit 
1576510 W B Brown, Room 201, Men's 
Gym, Drbana, 111 

Cuwm FOB Tanks—AV bIch may be Bp- 
plted and removed from the exterior of sii 
oil tank without nuoeasltaring tlie workman 
entering tUo tank. Patent 1580220 A 
Boynton, 1010 City Natlonol Bauk Bldg, 
Han Antoulo, Texas. 

Fubl FaxiKOVtzrb.—T n tbs form of B 
preheating arrangi^munt adapted to be cm 
ployisl In eonjunriloii with fumaces Patent 
1580388. J F HrUapid. 2300 Pienne Bt, 
Hloox City, Iowa. 


AovKBTiHiNa prvu'E.—In the form of a 
flab t» bo floated on or below the surface of 
liquid, with H suitable ud\rrilMmeut visible 
Patent 15H0227 l> C Wilhelm, Gillette. 
Wyomluf 

Pahtk niNPTBNTNn DrvicE.—B’or dispona- 
lug tooth noatu. cream or tho like without 
exposing any except that rilNiMrused, and per 
mlttlng any quantity dlHiiuuscd Patent 
15R1Q74. T M MacfnrUiid. 53 Park Place, 
New York, N Y 

M«Ui —Whleh cun be nmodated readily 
alth a plurality of idmllAr demeiita from 
whleh the molded artldes ran be qnIrUy re¬ 
moved Patent 158104a U By, 8U7 hi. 87tb 
Bt., New York, N Y 

Atiuaz. TBap—S trong and durable, may 
be easily and quickly set and odjustnl, and 
Is humane In its uetinn Patent 1580683 
W. CatUn, 308 B Park Bt, Rockville, Ind. 

Mrrnou or MAKiiia TvnewamEa Rib- 
BOMa —Having end portions which are free 
from Ink ao that the operutur can reailUy 
manipulate the same without aolllng the fin- 
get*. Patent 1581040 H R Vannote, e/o 
H. M. Storma A Co, 516 Grand Avo., Brotdt- 
lyn, N Y, 

TooTBrnniaK Rack —Indudlng meana for 
rigidly sapportlng the aame from ander a 
moldlnf or for gripping tha edge of a glass 
shelf. Patent 16810R3. 0 J Bunler. 335 
Ofdan AvCh Jaraey City, N J 

MgTHoo or PBBMBimiro an AimfAT0> 
PlOkDBB PuniJC.—Tb« pnrpoae bring to ex 
erdoa tha wlCa of an audience aa well aa to 
provlda a feature of entertainment Patent 
1061038. L Sriiwarta. e/o Sriiwarte Entor- 
priaea, Ine., Ill Weotsherter Sq. Now York. 
N. Y 


FbvBTAiir Pcir*—Hdd within a eaalig. 
wbioh la antonatleaDy withdrawn or dooad 
with tha BOvenenta of the pnn Permit 
1680087. J C. Alford. Habra, Hlsa. 

AionnqiAi^ Shiboi*.— Formed oi Snriy 
groand took aophait and Portland eement 
piSad to tha daalrad ddekiMM, wwWy^han* 
dlatf without breaking. Patent 1861^ B. 
It €Mfoty, O M. Umg ai^ F. a BwBfo, 
«/• GMatr A Hnsto On.* liOoMDa. ij. 


OoBmcB-BLOOK IfoUk.—For nea In Buddfig 
oofiereto corner bloeks, ao oonstrueted that 
the depoolte of concrete will not result In 
dlnalihemrat of the blocks. Patent 1581644. 
U By. 3(17 K 87tb Be., New York, N Y 
Fish nia,-*Whlrh may bo readily dlsasso- 
olMted from Its pole without loss of tho gig 
and easily taken from the fish Patent 
1581631. F E Ralthri, 1110 K Miller Bt.. 
JolTersou City, Ho 

Watch Btanh —Wlwreby a watch may 
be supported and the face lllomlhutcd, that 
the hands may bo \lriblo In u dark room. 
Psteut 1581452. B. H, Krebblel, Dimnell- 
eon, Iowa. 

Feenor DaiP Pkocolatob.—IM ilch does 
not necmsdtnte tho oonstaut manual pouring 
and repourlng of the water o\er the fuffi-e 
grounds. Patent 1581871 L B Robrrtii, 
c/o Roberts Book Bture, UiunUtuii, Mont. 

BuitengircT Cau. Dcvioe.—A ltaehsbln to 
tbo exterior of n biiiltUng. a ilour frame or 
the like, and euutnlns Information for making 
larious eraergoncy culls. Patent 1681681 
\\. H. Phelps, 765 Sth \vn ,^«ir York. N Y 
Wall PaoTECToa.-'For beds or other far 
nlturo ooiitactlug with the wall or boM^bourU 
of a room Patent 1581071 F X Mant- 
rion, Ashton and Vi iUets Road, Uomesburg. 
I'hiladelphla, Po. 

Handhao —Of cnibstuiitlally nsual eon 
structluii. bur having n secp't compartment 
for carrying ousinetics and the like PatLiit 
1581685. M BucIls, c/o WoHhlugton Lentlier 
(xKMia Co., 15 B. 20th 8t, Nt w York. N Y 
MKUApnoNr.—Bspoclfllly adapted for nsh 
by college cheer loaders, althougli. uf ciuirtic 
ndnptud for other wnim. Patent 1581072 
T R Mason, (16 KofhlJug Bt. Ilartfun}, CkMUi, 

I PlPR—With hollow bowl ff»r holding ordi 

I iiury smoking tnbuccu, hut having the form 
I of R dgar and mouUiplecc Patent 15H1080 
l> TnlMuau, No J Rue HiiLnt Bauveur, Bcino 
Deportment, PurU, France 

Eni CATIONAL Appi 1V NCF — Fof teaching 
the construction of stiitmceH la tiCJicr a iiu 
ilvi or A foreign languiigu Patent 1581023 
J H Fnmin, Hushlnnd, Pa 

AJIAFTAniJC OaNAXlVVT Foa l>RAFntT I'll 
Backs —The ornament on the tie-buck bring 
loosely monnted no that It may be adJusttHl, 
longitudinally to suit tho taste Patent 
1581960 M Ileriihnr«l, c/u M Iteruhard fti 
Co, 16 W 18th BL. New 1 ork, N Y 
BATcrr Giaho ftia hbvaaiNOH — W hich i 
will serve to iin«veiit Iho loss of the earring 
through the unlntinthmal Jousoning of Iho 
screw clamp. Ihitent 15M2'W.1 K M. Coii ! 
Dally, 528 McCormick Bldg., Chioagu, IIL 
HuTJikr.—I n I he form of a match holder I 
attaclimont adaptid for use in connection 
with ciguntte pnckiigin. Patent 1582168 i 
O P Willis ninl K II Felix, 638 14th Ht, 
HunUngtou, W \ii 

Faht>kiib and GriDP fob Amphalt Brin 
ULRA.^—^I lhich will ait ns a fastening and 
alining meuim for one or a plurality of over 
lapped shlngli-H Patent 1582727 J J 
Rradflcld. 56 Twombley Place, P O Box 80, 
Jamaloa, N Y 

Doll.—W ith novel and poritiv'e means 
whereby the eyes may bn maile to dose by 
prtMHirs on a portion of the body I'atmt 
1582778. G H Parsons, c/o Avrrill Mfg 
Co., Walsi Avo and 143il Bt.. Bronx, N Y 

OOMBimCD lUTHTTm AND BHOWICa (^'LOgRf 
—Which In nihlltlon to constituting a mcaiis 
for taking a shower or tab bath, economises 
in space required Patent 1582881 II N 
Kroemcr, 430 E. 155th Bt. Bronx, N Y 


_Hardw ara and T ool a 

Wbfnch—O f the type tenneil spanner 
wrench, which may be rondlly shifted to take 
rare of different riiml objects. Patent 
1579002. A. Altman, 739 Coster St, Bronx, 
N Y 

BtriTiNu OAiie.—Which makes the chtafel 
ing of tho recesses In n door, to receive butt 
hinges, extreinriy accurate and simple Pot¬ 
ent 16rnM3. C. R Woodley, 16 South 
Rlverrido, Klamath Falls, Oregon 

XiOCK FOR I’Ltroa.—B^ioclnlly doaigned for 
nae In eonnoetlon with grease caps, and dim 
inatea losa or displacement Patent I5800ia 
G B C^IUna, 670 N Maino St, Meadvflle, 
Pa 

BtwcEif FASTKirn ahd Piotrctor.—F or 
boMiog an extenrible window aor sa n locked 
in applied poaidnn in k window frame. Pat- 
rat 16tlM& a M. Hadder, 6 California 
Apt, OaUfMoU Avsl, ChariMnn, W Vo. ' 

AppARATca Vim Ttemmo Toolr aito 
nn Lint—^Phlch ntomaflteDy carriea tha 


tools through the tempering atdntloni, where¬ 
by a gradual cuoUag of the proper parts is 
acrutnidlshetL Patent 1579806. K IC. Jucuba 
and M KnrueN, \\ nt Frankfort, 111 
Detaiiiaiiik Tmmi Section fob Saw 
BrADij) — IIlienby when iho teeth bwoiim 
dull the sccrip>n miiy be rcplun.^) In lieu ri" 
shariMaiiig tht tn th Piiteiit inNIOlO II 
J Roc, 217 Liberty BL, Nevvbtiruh, N I 
Can Cotkb Uik k — Fsikn Lally iiJupUh] for 
ime on milk cniiH for M>ciin ly litilduiK the 
cover agaiiiNi ui'citlentnl diHplaceimnt, Iho 
look bidiig tniinuuUv releuHefI Piiti iit 1,581 
60IX W ling r/i( llolullu.r & IJng iniiHirt 
Co , IlHlfonl II in 

Gcak and I\ jiefi. J'lirrii—(^)n■tnlcled 
to ri'imno n gear or alutl by airew meniin 
fnnn ii Nhaft on Tvhieh it Is monntcil PiitHiil 
158(^)82 I\ I II tHihlrhlgi, ^ Church St 
Nea York, N Y 

Ttrmnu TtKiL.—P«'RigiM'd for turning in 
tht ends of tnhnliir lieniH uwri iii viirions giir 
miiilM for lilt recfptloii of iJipi'H Patent 
1581118.1 IV B Rood, 7 Plensuiit St, Wnre, 

I Mush. 

Hu Aliy AND CtiRTAlN Brac kft—II hi eh In 
uUjiiNtiiblc uiul may 1 h d* tii« htihly ife<‘nre4| to 
A winilow frame villnint the iiMt of nnUN, 
senwH nr other fttBUiilngH I'ntuit 1781'111 
A J Guiilion, 3.1 N I\ 2iid Aie, Miami 
na 

JlYiia\Nr—lUinlily turneil on uml chised 
Biituinniiea11> nlchnnt jar. inii} he 
taken apnrl fur rcimlr nr n pliuH^ot at Put 
eat insiTil V C Clark, LMifl So 2iul St. 
MoutruHC, Col 

SviXTY Ua/or Biadk.—BJ unia roeiiiifl Is 
provideil to posit ImL indicate uki nf tin 
blfido anil prevent jMiliulng i»ff old bJadcN for 
new Patent 1581068. J Llobet, 1h ninxii 
31. IMso Atto, Iiabuna..<^uhH 

Di-'virg FOB 'ndirKNiNii FLFXiarF Liner 
— Purtli uliirly ileidgni-d for um in tightening 
guy wins iibchI uu oil well derrlelui, tih graph 
poli-H or lh( like Piitr nt 1581164 A lloyn 
fun cAi Foiitkr Oil Co City Niillonnl Dank 
Bhlg , Hnn Antonio IVxiih 

iNHuiTAmjc Joint—F or will pl|>es and 
the like ^lurrlu a niw secilcai may be in 
sertiHl vxitlioiit diHfnrbing tla lower or upiar 
parts of the pipe and nt the sanu time pro 
sent proiver support for thi siipt rimiKmeil 
sections a mibstuiirlally contlnisJiis pipe be 
ing pruvldeil The Inventor has b<in grunle*! 
four patents 1581755, 1581073 1581974 and 
1681975 J J Mc)er. 334 Linux Ave Ne%% 
York, N Y 

Camtem-—II Lleh is bull benniig muv be 
readily tnken awny hir tin puriswe of re- 
ptaeement and quickly liihriLiitt 1 without 
dctaohmfitt Patent 158279.5 0 W Hmltb 

Bov 712, MpxJii, TexuH. 

Twin IHckinu Nrr—II hereby a packing 
(ip«-rntioii iiiuv bi‘ curried out wLtliout requir 
lug the cloning of u valve whose leaky cniuli 
thin liecesNitutes Its being paekiHl Patent 
1582786. I\ \ Rhwles. 7lt Lexington Avc , 
Brookl>ii N \ 

DbIi l or Cobim. Tlxir-—For vm In earth 
boring inslly o|m rated to form a itiro ent 
till same off uml bring It out of n wdl 
Patent 1582IK>1 T M Conrey 2t»ni Mon¬ 
roe Ht, II lehitii Falls, T« xhh 

iNNKRTAHtJ^ Haw nilOTH AND HOJ DER 
TliFRrma.—A holding ineuns with rt'slllent 
hohling memberM Hint yield to the fon Ibh 
withdraw ui of the tmith bj a suitable Imd 
Patent 15N3667 A M Cnrner, 315 R 3rd 
St Abinlnn, II ash 

BwiNniNo Dona Stop —For use In main¬ 
taining garage dn<ir or the like in ot»en iwsl- 
tion, the d« viee being in iinobstracting posl 
tlon when not In use Pntent 15836IM E 
II noho, 1k>x 116, 431 Bobo Av't , Ranger 
Tbxus 

WSKNtII—Having a plaridlty of working 
hcadM of various rises, easily coniii'Ctcd to 
the operating meniiH, yet nMvdlly shifted to 
ln«p<‘ratlve pfU'ltion Parent 1583.531 I 
H Ahy and A K. McFarland. Wilson 
OklB 

Cll-AT FOB CoNTETKa CHAINM —IVIlfch 
may be Lnslly mounted, readily remwcti, and 
tends to leiiirihen (he life of tho chain iiialf 
rially Patent 1583614 D L. Bmlth Ter 
uoDiu, Oregon 

CoRiMii Totrt..—Wbleh collecfai n core nr 
■ample of formation and Insures its reten 
tidii while the tool Is bring withdrawn 
Patent IWQirafl.' F E. Shriver, Field Supl 
e/o Itiinnnh Oil Co Rodarpur Ghat, India 
lil HOlCATOa FOa pLITTD-AOTrATICD \PPA 
BATtTH —Such M hammew and drills, which 
permite of replralshlng the supply of luhri 
cant ili^rlng the operation or the device. 


Patent 1382308. J W Arnold, 630 Muiil 
trie Sl, Hnn Franclaeo, Calif 

CuTTlNu 'I'oot —Designed for cutting 
elrcular openingH find oniumnDtul scsireji in 
hard riiblKr or ntliir material, is ailjustuble 
find lu11> adapted for radio eqtiipineiiL 
Pnlifir 1584584 P A Wood, 24.7 Flisdick 
A\e , llriKiklin, N I 

liRACKfT ('■oNHTHiMT'iow—FV»rmed from 
■In'* t iniliil, adiipted for iiim) in any loca- 
tloii, und < iisil\ uvicmblfMl ns a shelf nr 
supporting hriM ki t Piilrnt 1584575. O N 
IVnoltl, Jiid Av< SMiinniiH, Haskatcbewaii, 
Cantidu 

rv<K>UHroi —Untililv appllcnhle to a floor 
utui cttpulih of mu III (Mil at lull (o actJv'e nr 
inurtive ihinIIIohh i illn'r h> hand nr foot 
PiMint 158MU7 t I N-nvilter 52 Gar 
III Id \v< Putirwni, N 7 


_ lloatin g and Lighting 

ri4jsiii Hot Ala IUating Hyhtcm— 
M herein cold nir is ooiitniiiouHly taken into 
Iho sniiie. Iiintoil jiiiil Uilnerod tii a heated 
condition to IIil ruuiaa. J^itint ]57t]Qrt6 T. 
F Memhunlt, (! 1 Iluy anti G G Kay, 
Box 1.118, thurhitr*, N C 

PoKTAnIK Oil ■RI'BNFB and TOECII— 
II Inch will mt lui a flare fnr night workers 
or UH n snou niilLir for rnlirnud switilnw nr 
iht like I5itenr 1581078 J Mulruy, 2(B* 
rriiitt ton Avt , J(rNi> City, N J 

IVati-r llFATtB. — I\ ht rtlii thi heating 
coil IN |Hs.i(ioticT| nidi Its cndH embediled m 
II Hiirrtiiiiidhig cuiiliig ho uh lo ellmliiule liuk 
ing by I xpiiiiHion and coiitruitlon Pateut 
1581920 C Ihirgiiit, -WKl ('rcHceiit Ht, 
Brooklyn, N 5 

ITot Air Fi bnacp —Pnrtimilurly well 
udiiptefl for use with ennie oil burnt n and 
(lii‘ like, iiiitl wfiirli iiiilfornily tllstrlbuli'tt 
ll(L itlr rn he hmletl Piitint 1585630 Ij. 
W Ilniiiiltoii, J75 \ iilentuii Hi Kinoftba 
II IS. 

Gi VHP — \inl pn)tt‘ctliig incfins, ftir asso 
rlutiuii with lient raanliilts, which will be 
iMNulnttsI frt»m tlirist eontaet yet will per 
nut ruilintJun of the lient Patent 1586422 
\ II Furuivall 127 llemmn Ht Dnsiklyn, 

N y 

Blrnkr—I n which a ctnnbiistible mix 
ttire of water und lul providing un Joteiuic 
flume may he proji'ctisl a short tir long 
diHtiiniT Pattiit 1.586654 C \\ TYirfier 
\ew lork, V \ 


_M achinca and 3!c rhnnlr al Devlcea 

Maciiinf for 1'ntiNti ]:NfiiNR Crank 
1»IN8 ok Hiia»t T^np Ili-AHiNds A rejiidvelv 
Huiall hnniUiptTnted Mint bine readily Httarheil 
fi> the I ml of the crunk pin to he tnicri Pat 
tilt ]571K>46 M Rpilmond, rn2 Detroit 
Are, Clcvelund, Ohio 

fiVTL.—Having ini-cliunbim uduptod to be 
oiieniled by a vtbieK iipprnachliig to effect 
the iiiitoDinlic iqiening of tho gate Patent 
1578795 J 11 Bnrtl, 160 Ho llollotrope 
Ate Ihll, ChI 

Min I NO M VCII INK.—For fatlUtatlng vari¬ 
ous cutting oiicrjjrioiis, siitli its drift mining, 
tqsn cut excuvntliig, Itmdlng road building. 
I'll Pntent 1570764 11 U Grow, 

Siiiigruniiilo ]M , Ltui Angeles, Cal 

Acfabati H rim ]*aourciNU HTEUKoacoFio 
IfoTiNu IICTVRKH—With the rosnilt to the 
ivn of a roniitlctl rffert, as though one were 
lrs>king through a wimlow. Instead of npon a 
Htn-en Patent 1579974 IL W Tully, Box 
4, Sierra Mntlre, Cul 

IVri8t- 1*I8 —^I\Tn rein tlie pin may b® 
flrmly faslenotl to the crauk-ilisk, yet may be 
readily osaembltri with nr taken from the 
disk Pntent 1579069 G Teel, Echo, Ore. 

Machink fob Cahtinu Httreoplatch — 
111 which the mold U pressed iininctllately 
against tbe pf>l, and the flow of motal regu 
luted by a cock Patent 1579001 (' Wink 

h r, r/o W inkier Faltert A Co, Bern, 
SwitKeriand 

Film Handiino Mrchanihm for Motion 
Pii-rrsK PROJWTINO Machinkr — Which 
obviates the neoesslty of forming the film 
with fivf] perforsdoiis, thereby nriuclng the 
rxismse of mniiufacturc ]*atent 1570053. 
P Rohle, c/n J Montoya, Jr, 143 W 82d 
St. New Yf»rk, N Y 
Machine foe Beau MANUFAcrirat— An 
Butotnollc machine the mniiafactiire of 
glani or enamel beads from a rod of materlsl 
mrlled In a blowpipe Puomt 1580076. J 
Palssean 5 Roe Ttloiulel, (Viurbi vole^ France 
BioNATtm Stamp fob MriTJoRAPunro 
Maohinrh— Tn die form of n rubber rigna 
tnre sheet with a flexible, rinatle and con- 
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furoinhlr bnrkihR mi'inbor thirt»bj oompvnMt- 
ing for tb( xaiiuim in tlir dinrooter of the 
l^lon Tlio iiiiiiitiir hHN hern Rruntnl t«o 
patoiitH, ITiMMMJO hikI lu^lOOIO 11 T Buck* 
e/u ltu(k MIk I lluBUp felt, New 
York, N ^ 

lllAH * I III^< AlAriiiM-- For cutting 
Htilp** Moi )lh finni II tukuhir fabni. no ihut 
tin ui[l Im on h biuu vbitb iTH(»rrt to 

ihf u( i\< Pull lit inNVmi F (tHnInri, 

I /ii II M Huiiki 1 & ( n , u6 Wuitb St, N< w 
\i.ik N ^ 

Tni'^iix l>i-\ii»—()|i4 rablo br thr bob¬ 
bin ujtmI'I «>f H HiwuiR mupliJiu, fill minting 
lii|,i III! I (I ]jluirilit> of MtrundR in form a 
In Him fonl Patent iriNJlMKI V. N iiiid 
F (> l»fM(.>oc4r, Apurtaibi KWM, 

II I MoxIpo 

Tint, f'liANkE.—Fni blunliix ibe soot 
finm iitbn u wut< r tuhi oi bn tiibo boiler 
Hitbont iiitnrriiplinK tin iihp of the boiler 
I'uKiit IMIOnn. J J MeXmlreum 14.'! 1H 
tinenbiiHge St, Jamuini South, Ij. I, N Y*j 
nHTim RiMi. (^)NHiBi nioN —^Vhirebyl 
UB the plHlun riDRK Mini tlnir itmovoM berome 
«nm tbey may be mi} leudily n^plaml. as 
compared mich the pn *11111 pntetice Patent 
IGHII 153 J 1. t.ihnon, lloom AllH, SO Broad 
St, New \uik N \ 

KvAniiLAiuH -IiNir use in murine opera- 
tioiiH viherr Knit water miut be etapuratid 
to prutlUe fribh water for ateiun boilem 
Patent J A. Paul, 036 H4th St, 

Brooklyn, N \ 

111 Apr ANIl SlIIlK >0B RoiABY PTUPH — 
Wbrnlli the idioe la allowed in roefc an the 
Made motes, alwujra iiiguglng tbe mirfnee of 
the pump caaing flatwise. Patent IfiSOTlS 
W. D. Kbiaiicn, :f3G0 Creston Ave., Bronx, 
N Y 

Waikb Motdb —Adapted to be auatained 
in Bubmerged position in aueb manner that 
It will oiwrate when the water motes in 
either direction Patent 10707221. F L. 
HcQiilston. 817 (lamet St., Heilondo Bea(4i, 
ChL 

Flt'Iu f^trr-Onr Mechanism —Adapted to 
automatically cut oB tbe flow of gua or other 
fluid when nn abnormal temperature u 
reached, us In case of hre. Patent liVKUTT 
C T Bard, 28 Lincoln Ate, Norwich, Conn 
I^OKKB Stick fob Loovh— Which mUT 
be readily replaced whm (haired hr the re 
lease of a catch adapted to maintain the 
apnng normall? Patent 168U345. O. W. 
StoBsel, Front Royal, Ta 

RruBiNbliio AND IlxnnBiNa Macuinb.— 
Urdinanly employed in reburiug but readily 
con\erred Into a device for regrindlng o|ierii 
Uons. PaU.*al lfi80370 J Locken, Com 
stock. Mum 

WuroMXU.—lYo^idod with a novd form 
of packing mi*mb(r and meaim for muiuUiin 
Ing the traiiHmission shaft In a well-lubri¬ 
cated coiiriinnii Patent IMUJM. J F 
Stmble, 22 s R ^ B" Sl, nntchinson, Kbp. 

STAVTINU lltVICE rOB PAOKfcD FnuttD 
I'AFO.—Partlenlarly the lirst unit of folded 
tisane micfa as is mmnmnly nsed in liya 
tnrios Patent 167942B 1. J Anns, 218U 

Orcon St, Ban Francinco, (^aL 
Excavatinci Macuinkbt —Designed for 
digging ditehiH In umd wwk or for general 
purposes, a greater depth and width being 
cot than with ordinary machines^ Patent 
168131N. .1 i> l^mm, ninstine, N P 
CoNOBitra Mixin—Wherein 4he dl^*harfle 
mechaniiim la readily contmllablr, may bo 
ahlfted to an uperable 01 inois ruble pomtlnn 
and is rrleasaMe Psteiit IIWIVW O O 
Mandt e/u American Cement Machine Co., 
Keokuk, Iowa 

Si inv-HnoK AiTAcnuKN r »nR Koau nRAb- 
CBa —'Which will tcuul to prevent irregular 
cutting nin\eiiieiits of the scrux*rr bladiw 
Patent 1M1414 H T Young, 124 Pearl 
St, Darlington, 8 C 

Catohatx fob Mitltipuc E>feot RyAF> 
OBATOBB AND VACUUM Panb.—F or ose In 
sugar factories, for catching the heavy liquor 
carried by the \apors and returning the sanu 
back to tbe pans. Patt nt 1081220 P Mir, 
tt/o Wm. tlawTie, Rot 2, San Fodro do 
Maooris, Dominican Republic 
Tbumbbt fob Cotton Maohtneh —A rfl- 
vnr pan stop motion adapted for nas with a 
atop motlcm apporatna of combing machines. 
Patent 1082130. A. J Blackwo^ Box 88, 
Carrhoro, N O. 

BOUJ3I-BcABiifa Pusaiso RorxnfOB 
Dbawino and Brnnino Fbambb.— Whereby: 
to bring about Improrod nanlta Id tbe ardon 
of the pr wu re roller on atr anda o f wool, 
wonted or cotton Patent 1082702. J S I 
Hoyle, M Park SC, Ware^ Maas. 1 


Half-Moon Boell-iiakino Uaohinb^I 
Capable of being wrurfcod by power or handi 
for forming tbe dough preparatory to baking 
tlie rollM. Patent 1582382. H. CoUia, 166 
King Sl, Churicston, 8 0* 

M> Ar Cl rrsB. — A motor driven implement 
foi butchera' use, both for cutting tht meat 
nnil Nii« Ing through bones. Patent 1582483 1 
(i It Run) an, Kuhb, Okie 
ATJ^cuMtxr lua Auuutshino MachintB 
— tor use on Mtaiidard addrcwliig maciUiiiM, 
for pirmlttliig an uporutnr to pilnt the name, 
strcLt and city address in \ annus ways. Pat 
enr 16N2743 U A. Fonuuao, Columbus 
] >rl\(, Teuuily, N J 


Medical and SnrgKal Pevicea 

S^Blxur OR Pi up —Fur the transfaniou 
of Mood, wherein means are pmvhlid fur 
drasniig In blimd from one patient, and fore 
ing It into another Patent 1585628 J A 
Pfaire, 107 E. 28tli St, New York, N Y, 
Obstetbioat Fobi'FPH — Wherein tbo 
hlades are orroiiged in the same plane ns 
the handle with n single connection, one 
blade being liulepemlently pivotally mounted 
Patent 15S5023. L (1 Burtou. c/o Ooo 
Tieinan ft Co, 107 K 2Nth St, New York, 
N i 


Prirao M o vera a nd Tbrir AccooBoriBB j 

ArrACHUKNT FOB INTCBNAL CuMBUSnONi 
En< INBH Whereby gases within the emnk ^ 
case of an intemal-combastion engluo may be j 
drawn Into the Intako munlfuld of said en¬ 
gine Patent 1580W M N Lebeoque, 
Box 3.32, Oilbert, Nev, 

Triplk Bfal PinroN Rinu —In which the 
likelihood of eaeaiioinent of the eompresnou 
by leakage past tbe ring is lessened Patent 
1581484 H E. Deputy, Addiaon Hotel, 
l^etroit, Mich I 

Valve Bilenceb.—A daptable to both | 
tappets end cross arms fur the purpose of 
silencing the spaced apart talve actuating 
parts. Patent 1583386 A F Borscbtl, 
43 Welmoiit Place, Buffalo, N Y 
Internal ('omuusiion Knuxmb.—W bldi 
Allmiiiates the tap|>et \alve and tho cam 
shaft, and onhatltntes n rotary oierbead 
Auhe thus elmunartng many parts. Patent 
1682377 M Bruaclbero and J W Costello, 
Box 1111, Crescent City, Calif. 

REBOIIINO AmiANOE F0B Bnoinf Bfai- 
XNiiS—Of Internal eombimtion engines, as 
soring iierfect alignment, not only betsrecn 
tho main bearings, but betwoen the crank 
shaft and cvHiidem. Patent 15N60SML A T 
Craen, 202 3rH Bt, Ho Aberdoen, 8 1> 
Rotary Tntkrnal (kiMRisTioN RvoiNC. 

- f>f Hiuiple constmeiion. economically oper¬ 
ated, ha( ing a maximum power at low appcd, 
and abseuce from vibration Patent 1683,- 
naa J K Morris, 127 So Myrtle A\c, 
Monrovia, Calif 


_ Bailwaya and Their Acca—orlea 

Slack Aojurteb.—B y means of which the 
brake will be applied uniformly to every ear 
in a train, thus eliminating jerks. Patent 
1581438. D (JratUn, 2080 W. 12lii St, 
Loa Angeles, f'al 

Cab-Biotpinu OrvJi'E.— For use In lieu of 
a bumiier for stopping onra at a terminal 
when approaching at undue speed. Patent 
1081087 n II Shepard, Oenl SupL, D, L 
ft Wk BJL, Scranton, Pa. 

CoUPUOL—Particularlr adapted for nan Id 
tho coupling of railway cars, ran be swung 
to releasing position while under stress, 
lenient 1682709 J. B. Btewardaon, Colby, 
Kan 

Fom*Ko Dbaft Appabatub -*Whleh wfl! 
supply the Decenary air draft to Insure a 
full and complete combnstlon Cor kwomo- 
tivea burning hart] cool Patent 1688726. 
P F Lynn, c/o P J Flannery, 117 Market 
St, PltUton, Po. 

Combined Mftaixio Tib and Fabtener. 
—3710 inventor boa been granted five pat- 
oiitH of a idrailar nature for combination 
concrete and metallic Hw, wherein a tie 
with clips is so arranged that the rail may 
be renewed without disturbing the tie, the 
ties are also hapable of being Insulatad for 
nso in block signal systems. Patenta 1686, 
040, 1586060, 16S0O61, 1686470 and 1686.- 
480. J G Snyder, c/o Kayatone Metal Tie 
Oorp., 441 l^xlngton Ave, New Yofk, N Y 

Stbuutubal Metal Beam,—C apatdo of 
an for atructural work for metal ties or, 
other purposeo, with eertain parts so formed 
os to be bout to set os ohoaldevai the beam 


may be used la any lenfftb with eithar opaa 
or cioaed eo6t, Hie Inventor has hmm 
granted two patents 1686062 and 1686063. 
J (1 Bhyder, e/o Keyatone Metal Tla Corp., 
441 Lexington Ave., New York, N Y. 

LOCOMinXVE-FBAME RlNPMk SUFFOR.— 
Wlilch pfovidea a substantial and durable 
oiwurlng meana, with easy removal and 
rt placement of the Unden. Patent 1086607 
A. H. Miller, D2 Mitchel St. Clovis, N M 


_ to Hecreat loii_ 

Game Apparatus—‘BN ir playing a game 
after the muiuier of ten pins, bowling or 
pool, the halt being propelled by a cue Pat¬ 
ent 16800S8. W A Haegele, D7 Grove Bt, 
Elliabeth, N J 

Amusfment APPABATra—T o be erected 
on fair gmunds and like placet for the pur¬ 
pose of Ki\lng peroona the amsatlon of firing 
in an aJrobip Patent 1680460 D B. WUle- 
foid, 1624 20th Ave., Oakland, t'al 

Toy Gah Fujjnq Pump —Which In oper¬ 
ation has the same appearance as the pumps 
used at anfomnUlo oervtre statfons. Patimt 
15810oa C. U Austin, 708 Clay Bt., Wood- 
stock, in. 

Toy Aibplame.—P rimarily designed for 
the amimeinent of children und made in such 
manner that it may be readily assembled 
Patent 1681080 l F. Parsons, Fort Omaha, 
Neb. 

Gamb AFPABATue. —Which affords favUI 
tiee for playing a game which ia in tho almlli 
tode of the game of baaoball Patent 
16821,60 J W Weaver, 416 Cutler St, 
Raleigh, N C 

Golf Ball.—P rovided with vlalble idgnol 
means pennitting the owner, nr others, tn 
locate the ball hi tall grass, fbr instanoe 
Patent 1&8372L P Ift Kane, Kane, Pa. 

Gamjl—C omprising a board representing 
a battle area, und tokens or ple«‘ea in tho 
form of battleships. Patent 1584668. J 
Sjogren, 162 Beaver St., Hyde Park, Maas. 

PaoTroTiNG Glove Fcm Playino Hand¬ 
ball.—I neliMHng simple effective reinforce 
ment for those parts upon which the greatest 
strain la thrown, thus avoiding premature 
breakage. Patent 1684304 K Kennedy, 
e/o Ken-Wel Sporting Goods Co, Olovers- 
vlUe, N Y 

Boxxa Bratf—A dapted for use In 
playing hockey, constructed with three 
wdieels, and a special guard between the 
axles for stopping the bali Patent 168R103. 
F R. Sbugart, 3067 4th Ave., SacramentD, 
Calif. 

_ Pertainin g to Vahi clea _ 

JjKAF-Spbino Lubbioatob.—H aving meaiis 
fur quickly and easily apraodlng tbe loaves 
and inloedng groaso Into the apace betwoeti 
Patent 1678600 TC W. Ammons, 2816 Cen¬ 
tral Ave., Loa Angeles, Cat 

The.—C ompriolng a plnraUly of separate 
and independont Inflatable sectlnno, any one 
Ilf which may bo raiiowed without dUtarbing, 
the others. Patent 1670674 A. Tereoa, c/i> 
Compania Hmpena Americana de Henegnon, 
Nuevltao, Caw, Cnb^ 

Automobile Iavk.—W hich affords faeffl- 
ties fur releasably holding an uperatlng lever, 
audi MS the emerrency brako, agalnat move¬ 
ment from a given posltlnn Patent 1681035 
T J. Stephenson, P O Box 042, Montrose, 
Cal 

PtEBN FOB LEVEUNO MaONFT ASREMnUieN 
—^For facilitating repair work on a well 
known type uf automobile, in whidi magneta 
are asaemUed in mniiccClon with the fly¬ 
wheel Patent 1680426. R. A, Famam, 
Box 008, Im Grange, Oregem 

Powu Tbanhuihmiun —Whereby power 
ran be transmitted from one rotary element 
to another at a rh«nged spe n d ratio without 
ahifting any gears. Patent 1670483. J H 
Blair, 447 Yalenda St, Ban Frandaoo, OoL 

Metuod of Dampino Obouxationb Xn 

LFAF-SPBUlOa FOE VBBIUUD SUBPENBlON 
AND Otueb Pubpobes.—^B y a apeelal form 
of onrvature of the leaves and a apeelal form 
of maintaining foe strapa in poaiticML PB^ 
env 1681016. F L. BrooMOuae, q/o Offee 
Picard, 07 Roe St Laaare, Paris, Franoa, 

Cbeepci.—^F or foa pnrpcae of enabling a 
mediaDic to move more reodOy beneath a 
motor vehicle. Patent 1681602. F. R. Neal, 
70 Brentwood St, Woodfordo, Mjdna. 

CiLAai Oalotlatok—WU flb* win allow 
fining atafom operaton to aeanrately asoee- 
taln what amount of gaaoUna (a BeaeoBary to 
fin BB BUtotooUle tank Patent IfiBOnO, 
O. A. Petraa, Polo AHo, OaL 


lamtMm Tgafisk^Wkldi may be bo pod- 
tionad that tha eoatool win ha on foa dwb* 
beard of an antoiDobile, and any oaasrIiDdar 
may ba tasted. Patent IflSilfViflL W. V. 
Moors, c/Q Wm. V. Knlp^ 40 WaU Bt, Now 
York. N. Y. 

Raoiatob iNtoCATcnL—For urn on autth 
mobiles for obowlng foe temperature ooadi- 
tion of either foe wator in tho radiator or 
the engine. Patent 166148Q, A P. Ande^ 
sou and A. L. TyrreU, 416 Helen Aveu, 
trolt Mich. 

Wbucl.—I n whldi tbe felly has novel 
means for engaging wifo both aides of tho 
rim tn provide a larger supporting aulfaee. 
Patent 1681030 S, Kaplan, Btooroe, La. 

Sled Run neb fob CoABTHaa.—QokUy 
attached or detached from a wbo^ auch as 
are used 011 baby carriages, gooarta aad 
wheeled coasters. Patent I6n420i K B. 
Dedar, c/n 8 J Harbaugh, 2721 K Michi¬ 
gan Ave., Chicago, lU. 

WuEn- —Id wUdi positive means la pro¬ 
vided for preventing movoment of t^ rim 
with respect to foe felly. Patent 16^34& 
S Kaplaii, Monroe, La. 

C*BANK-CASB DBAINXNO DEVtCB.—Wldcfa 
may be raaiUly operated to dioconuect tho 
oil plug and receive and carry off the oU 
used oil. Patent 1682788. H A. Joneo, 6th 
Ave and Van Buren SL, Phoenix, Aria. 

Tab V^ndis. —Whereby In foe event a 
person la struck hy the antonioblle he will 
bo tripped and caught in tho fender. Patent 
1682720. J C. Buchenan and E. R. Bishop, 
202 IJIIian Are. and Eastwood Bu Syracuse. 
N. T. 

Sfabb-Tub Safety Guard. —Which funo- 
tioiia as an endoaure to protooC the tire and 
prrmlta of carrying articles within the spaeo. 
Patent 1583660. J P Harke, 1410 Boule¬ 
vard, West New York, N J. 

Emdkiisnoy Brake a.nd Bafett Lock 
roMBiNFD.—Adapted to be dropped npoa 
tho ground so ti^t the rear wbo^ of foe 
veliieJe will run up thereon and quickly 
■top. Patent 1682011 F A* EUchora, 306 
Walnut St, rhatUnooga, Tmn. 

Aib-Rrleanino 1>bvios.-<To he attacked 
to tbe valve stem of a pneamatlo tire for 
pormlttlni the eeoope uf the surplus pressure 
fluids Patent 16820Qa D H. Hoag, Black 
Hoot Statiou, Nemadji, MtnneaoUL 

Spark Retarpinu Motdb 8TAgTBi.->FVir 
Ford cars, which will do away with tha foot 
prewmre starter, and avoid tbe dangers of 
startlnB with tbe spark advaneed. Patent 
158S40K R O. Slrnma, ahd EL B. Kattoi, 
Leesburg, Fla. 

Bumpfb.—I n the form of an alr-flltcd 
rylindriral element of roidHent material, for 
use on foe extremltiee of the diaasln. Patent 
1584081 J L, DouglBsa. 103 Maiden Lane, 
Now York. N Y 

Exhaust Stovr fob ArroHoanyfi.— 
Adapted to be connected with tbe oxhanat 
manifold, to form a boating dumber for 
recdvlng a plurality of cooUng vesaels. 
Patent 15B4514 O Doeter, Burbank, Caltl 

Wabnxno Bional.— Whieh will redat 
dodng of an automobile door or a filing 
cabinet when a hand la In proxlralty of foe 
opening. Patent 1684621 D F Rbbert 
Main and 4fo SbL, Wheeling, W Va. 


PaalgB B__ 

Dbrion fob a Oepjno Fxrruax.—Patent 
00071 M SeMepp, q/o Sterling Spring ft 
Stamping Woriu, 476 Broome St, New 
York, N T. 

DaaniN for an AmnutB or Footwrab.— 
Patent 0D087 T. Daria, e/o Franklin Simon 
ft Ooh 38th St and 0th Are., New York, 
N. Y. 
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G E Moconzed Power u 
more than a motor or its 
control—It IB apracacai 
a id economical applica 
tion of elcctnc power 
Bu It n or connected 
to all types of ndustnal 
mach ncs or household 
appliances G £ Motor 
ucd Power prov des last 
ing assurance that you 
have purchased the best 


,V.^‘ -r-U"' . 
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A Giant with Brains/ 



Elcctnc power is the worlds largest unit of 
brute force Applied through motors, elcctnc 
energy is the umvcrsally practical and econom« 
ical motive power of industry But a motor 
has no brains^it needs competent control 
equipment 

The controller of a G E Motorued Power in* 
stallanon starts, stops and reverses the motor 
It adjusts Itself to overload, temperature and 
power supply conditions It protects the operap 
tor and the machine from mjunes 

G E Controllers especially fitted to all types of 
G E Motors provide the brains which govern 
the brute motor force, so that G E Motoroced 
Power becomes an intelligent, practical and 
economical system of power application 


OTORIZED POWER 

•^tted toevery need 
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QfWt m§-fat§i i9wgt^ m ikHf gm tk4tiM hmt^ wnstk mith Timkiw mtki** f«nMr/’ 

wMk k mi4 0t mi Ji4f« 

Bl^wn for Your Car 

Bewiags ^ pat wfacrercr wear tviMk t* £>cu< in joas cu or truck. That 
b what faearinga are £», lliat b caitaiaty where you want the fineat steel. 

The steel jfbr Timken Bearings b made under Timken control, right 
in die Timken **di^ti^t*' steel mill. The largest output of electric fur¬ 
nace steel in the wotld b required for Timken Bearing production. At 
die rate of 132,000 daily, Timkens are being applied to every type of 
mechanical device, including 91% of all makes of motor vehicles in 
Anatirica! Timkens go into transmbaioiis, diderentials, pinion mount¬ 
ings, worm drives, rear wheels, front wheels, steering pivots and frns. 

Timkens free these units of needless friction and wear, alto saving power 
and lubricant. TUnkcnTaper assures higher resbuncetoevery destructive 
element, inchftbHg thmut or sidewise finrces. TIMKEN POSITIVE ROLL 
keeps shafts,gears and wheeb turning quietly,**like new.*’ 
Timken^uij^ied cars and trucks are simpler, lest bulky, more accessible. 

See that a car or truck U Timken-equipped and you know you get 
cjcedllence of dedgn ud material at d^e very places where it counts 
fbr ee much toWKid pensuneni economy. 

TI?£ TIMKEH ROLLER BEARING CO., CANTON, OHIO 
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'hen vacation time 
has come again—and youWe off in 
your car for the land of 
carefree outdoors 
—have a Camel! 



WHEN gUd vacaoon time again 
IS here Ah then—when straight 
ahead lie the great woods and 
sparkling waters of your own out 
doors —have a Camel! 

For Camel s friendly goodness 
makes every fair vacation fairer 
Each happy day is more satisfying 
more restful for the companion 
ship of Camels Camels have never 
been known to tire the taste—they 
are made of such choice tobaccos 
Camels are so perfeedy blended 
that mdoors or outdoors they 
never leave a cigaretty after taste 
Rolled into Camels is the utmost in 
agarette goodness and enjoyment 

So as you start away for a de 
served vacation As the long road 
calls you on to unexplored land 
When each day you feel more joy 
cusly rested—taste then the most 
perfect contentment that ever came 
from a agarette When it s your 
right to be happy you should have 
the best agarette made regardless 
of price 

Have a Cornel^ 



Ctf n / r Id wh 
ha k n I e momn a ■ 
of Can el » / you Y u 


tfo fa o e if go ng n o he deep w od a fa 
ad and p pie ha n e he e ake e e al on 

find iia a (amel h pa w d i f endl ne eve uhe e 



Om h ghe n h f y u d 
n i yet know and en oy 
C«mW qua! ty tha y ■ 
may t y the m We nv te 
you to compa e Camel w ih 
any c ga ette made at any 
P e 

R J K*yiioldf Tobacco Co 
Wnaon Sakai N C 








On the job for 22 years and still serving 
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A ( ninr mixing vtilvr to 
temprr mid roiilnd >our 
morning ihowrr 


One Imef, laconic sentence in a letter from 
Tlie Atlas Portland Cement Company 
tells the story of the service given by 
Crane Milves, fittings, and piping “This 
material.” it sa.Ns, "was purelias^ from 
('rane Co in 1904 and is still operating 
as origiiiully mstallcil ” 

Tn the sheer simplicity of this statement 
IS a tnhiite to the value of Crane quality 
that would he ddKciilt to equal with pages 
of pr(H)f For it translates into terms of 
scr\’ice to the user the results of ('rane 
fniiiidrv experience, which began in 1855 
It lestifi<‘s to the worth of Crane chemical 
control of raw materials It suggests the 
iK'neflts of the pioneer Crane research to 


determine the behavior of metals under 
the stress of high temperatures. 

So, for every industry and for the home, 
whether the prime requirement be safety, 
untroubled and continuous operation, 
long-run economy, or all three qualities 
combined--Crane valves, fittings, and 
pipingalwa,vssupply utmastservice. When 
building, remodeling, or repairing plant or 
borne, your choice of piping materials can 
be guided by the satisfactory perfojmance 
which Crane products have given in count¬ 
less installaliuns similar to your own. To 
assure yourself of service as faultless, for 
every need—specify Crane. 


Aboie a vi«w in the boiWr 
home of Plant No 4, 
Northampton Pemwylva- 
nta, of The Athu Portland 
Cement Company, maken 
of Atlaa Gny and Atlaa 
White Portland Cement. 
The Crane piping materlab 
lUottratrd am noer tirenty- 
two yean old, and are abll 
operating ai onginalfy in- 
■taDed by the Atlaa power 
department 



PIPING MATERIALS TO CONVEY AND CONTROL STEAM, LIQUID, GAS, AND OlL 


WRITE CRANE CO . OENCRALOFFICCS. tSSS. MICHIGAN AVLNUC.CHICAOO 
Brmmchti smi Ssks Qfift tm Om Uunirti mmJ Csfaj 

NaA#M/ Ejckiht Kmioj CMtem, Stm Ytrk^ JtUnhc Ctfy^ S*n Ftmiuisf aw AfenWia/ 
Wttkj BrUgrpairt^ Birmngkam^ CAaftfnMfg , TWaDlNr, MMrtrva/aW St 

CRANE EXPORT CORPORMIONt NEW TORI, IAN ntANOSCO. MEXICO CITY. HAVANA 
CRANE LIMITED CRANE BUILDING BEAVER HALL 9QU ARC. MONTREAL 

CRANE-BrNNETT. I LONDON 
CJ CRANEi PARIE. BRUSECU 
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BUlion C. P. U, S. Army Searchlight Unit 
Mounted on SCSEF-Marked Bearings 


W ITH the advance in the art of night flying, 
increased efficiency in the methods of 
anti-aircraft protection has become necessary. 
This 60 " Mobile Anti-Aircraft Unit, (Sperry- 
Cadillac), with a billion candle power and a 
visibility range of over 90 miles, was developed 
in co-operation with U. S. Army Engineers to 
fill the need for a self-contained anti-aircraft 
searchlight and power unit. 


0CS[F-marked Ball Bearings arc used on 
the important bearing locations of the chassis 
and searchlight. They reduce to a minimum 
the torque necessary for training in azimuth 
and elevation The proved reliability and 
stamina of ffiSDSiF-marked Ball Bearings have 
made them first choice where these qualities 
are of supreme Importance. Cenified Surveys 
in many mdustrics substantiate this claim. 


fflDSEF INDUSTRIES, INCORPORATED 

165 Broadway, New York Ciry 


1631 
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The Life Stream of Your Motor Car 


A da77ling, fiery stream empties great 
buckct-like “ladles’* of molten metal into 
molds that form t^^clvc-sldcd “ingots" of 
steel Ilcrc flows the very lifc-substancc 
of your automobile or motor truck. 

Only Timken’s own mill, with the largest 
output of electric furnace steel in the world, 
produces this fine tnateriai. It is destined 
for the bearings of all types of mechani¬ 
cal devices, including 91 % of all makes of 
motor vehicles in America. The bearings 
make the life of your car or truck, because 


the bearings arc what takes the motion. 
Right where the motion comes —in trans¬ 
missions, differentials, pinion or worm 
drives, rear wheels, front wheels, steering 
pivots, and fans—it is vital to know that 
you have the finest steel for the purpose. 
Timken Bearings assure you not only as 
to matenal, but also as to endunng design. 

The wear of thrust, shock, torque and 
speed is defeated by such factors of design 
as Timken POSITIFE ROLL ALIGNMENT 
and Timken Taper, By eliminating ex¬ 


cess friction Timkens get more out 
of fuel, lubricant and power. Timkens 
also occupy less space for their extreme 
capacity, so that lighter weight, better 
accessibility, and lower cost are possible. 

Only improved economy, smoothness 
and endurance could be adding 132,000 
Timken Bearings daily to 1 50,000,000 
already universally applied. You follow the 
whole automotive and industrial trend 
when you buy Timken-cquippcd. 

THE TIMKEN KOLLXK EEARINO CO , CANTON, OfOO 
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EVOLUTION 

T ennessee forbid* Uia teaching of 
evolution in eute-iupported achooU. 
The Florida House of Repretentativea 
paaaet a retolutioti bavinif iimilar as¬ 
pirations. Kentucky barely defeat! an 
anti-evolution bill* another is thrnt- 
ened. In North Carolina the High 
School Textbook Committee removes 
two school hooks from the list—they 
contained matter on evolution. In 
IjMiiRiRna an anti-evolution bill passes 
the lower House, but the Senate post¬ 
pones the issue. And now comes Texas, 
whose State Textbook Gonunusion 
dram a black line through every men¬ 
tion of the word evolution in biologies, 
snbititoting therefor the word **devel- 
opment,** thus heating the devil around 
the stump What next? 

They say that m these states people 
who never before heard of evolution are 
inquiring into it, finding it interesting. 
Boys, denied the forbidden subject at 
school, furtively read about evolution 
from booklegged treatises, down behind 
the barn, where their fathers once read 
“Pluck and Luck,” “Fred Feamoi” and 
“Diamond Dirk,” the while smoking 
cigarettes concocted of comsilk. 

To forlnd u to recommend These 
state legislatures are doing a great work 
for evolution 


SUBWAYS 

R ome u to have a subway. That 
ancient city, beneath whose streets 
rest thousands uf historical relics, » to 
be modernized to the extent of having 
what New Yorkers refer to as “sardine 
cans on wheels.” The present plan is 
to build seven lines with a total mileage 
of twenty-two, the constructional work 
to cover a period of ten years. It is 
expected that the necessary excavations 
will bring to light pneeleas records of 
ancient civilization In order to pre¬ 
serve these, archaeologists will cooper¬ 
ate with the construction engineers dur 
ing the work and will carefully save as 
many of the relics as possible 

^ MOSQUITOES 

S OME of us have been worried about 
the Grand Canyon We heard 
rumors that it was rapidly being filled 
up with tomato cans thrown into it by 
tounsts. 

We shall worry no longer The 
United States Public Health Service has 
found a way out H. B Honimon, sani- 
Ury engineer of the Service, has de- 
vis^ a can crusher This he recom¬ 
mends especially for use in national 
parks where empty food cans strewn 
about constitute a s^ous problem. Not 
only are tin cans unsightly, but when 
ft ttw become p^y filled with 
waftfir and med mes^toes. 


In This Issue 

Who Buiti tho Fir§t HouMcf 

Nobody knows, but a noted British archeologist has discovered 
porta of a house that may be 100,(XK) years old—longer tlian 
modem houses last! See page 170 for the account of ilim I 
remarkable find. 

How Did Byrd Find the Polef 

When Byrd flew northwards over the trackless irr floes, he 
knew exactly where he was “at” every minute. This appears 
to have mystified many people The apparatus that he used 
was simple, the methew equally so On page 188 they are 
lucidly explained. 

A Brobdignaglan Teletcope 

Astronomers have planned a telescope beside which the largest 
now in existence is but a dwurf. It will c*ovt a fortune. What 
will It reveal? Page 17^L 

Is CouMin-niorriage injuriom»f 

Yes, says tradition hoary with age. Many states forbid it by 
law Now comes the modern science of j^eiics, accepting 
nothing, testing all things, and says cousin tnorriage is not 
necessarily injunous lor a famous example, see the narra 
Uve on page 182. 

Whoi Happens? 

When things go wrong, what happens to a high-voltage trans¬ 
mission line? Surges of ternne voltage, interruption of 
power, trouble—these happen.^ How to eliminate ih^ dam¬ 
aging surges—this was a reemt problem It has been soK rd 
Page 176 

MORE THAN 200 PICTURES 

Complete tabic of conienii will be found on pa/t** dUt 


For Next Month 

Cold Ughi^Whai Is it? 

When man makes artificial light hr waslrs most of the power 
producing heat. Deep-seu hst^ have far more rfliiieril lighl- 

R lants than man—when they make light they make light alone 
ext month, Dr. David Starr Jordan, world famous wientist, 
will explain these fish. 

The Wondera of the Commonplace 
Most of us take Nature and science too much for granted. 
Yet there are “sermons in trees and food in everything ” We 
miss many marvels simply because they are conunonplacr 
Next month a noted government scientist, Dr Paul R Hey I, 
will point out for you some of these wonders 

Idarconi Was Right! 

Beam radio and short waves have “come in,” ikcidedly They 
have come even more quickly than Marconi predicted less 
than five yean ago, thanks to the amateur In our next issue 
Mr Dunlap will explain some of the marvels of short wave 
transmission and reception 

Other articles on Ancient lee Ages, The Japanese Beetle, Hay 
Fever, The Chicago Drainage Canal, New Developments in 
Automobile Engines; The Peabody Museum, Domestic Oil 
Heating, Conservation; Astronomy, Radio 

MORE THAN 200 PICTURES 



There b one best wap to keep m tooch with 
the l ea d en in the worid’s progress—by oon- 
•btanlly nndfaig the Scientific American. 

$4,00 btinga the Seimtifie American 
io you for one whole year. 


MYTHS 

T HERh no siuh thing as a “wet 
moon” or a * dry moon,” the 
Weather Bureau hiuW it netesaary to 
remind I ho public Tin moon has noth¬ 
ing to do with rain, and the old say¬ 
ing that the moon portindn wet weather 
because il tips like a pitcher pourmg 
out water, or that dry weather is dur 
because the tips uf the crescent are 
lilted upward, is nonsense. 

Why’ Viewed from near the carth^s 
equator the young moon never makes 
an angle of more lhan 30 degrees with 
the horizontal and it is generally more 
nearly horizontal, or “dry,” lhan this. 
Yet are the tropics dry’ And at the 
earth’s poles a line drawn through the 
horns of the moon’s crescent is always 
witlim 25 degrees of vertical—^“wet” 
moon' Yet the polar regions arc really 
among the more and regions of the 
globe. 

Brushing aside this age-old myth is 
only a lilllr thing, but it illustrates per¬ 
fectly the job of SI leiK't*—to rcplacr 
^uperstilion with knowledge 

SAhkIY 

^T^llE noii-explosive quality of the 
h helium gas with whii h our airships 
are filled, u, of course, a great protec 
lion But although there is no danger 
from the gas whiih lifl-t the dirigible, 
there is dangt r from the gas which 
dri\i8 it The hazard from fires and 
explosions of gasoline \upurB in any 
rigid airship is very real, and although 
every pOHsilile pres aul ion is taken, the 
mere pn sen^c of tons of gasoline 
alioard a ship coiiHiitules an ever pres¬ 
ent threat the Navy has turned 

Its attention to the hea\y ml engine, 
and It H gratifying to Jram from the 
SeireUiry of Navy that preliminary 

tests of expefiraeiilal oil engines now 
under devetopineiit bv the navy have 
provc<l satisfactory 

CHECKMATE 

O UR British contemporary, Fnglish 
Mechanics, stales that the Duke of 
Bridgewater, whm in charge of an im¬ 
portant enginiTnng job, noted that Ins 
workmen rre<|uenily failed to return to 
work when, after the dinner hour, the 
dock bell struck one As an excuse 
they told the duke that they had failed 
to noUce the single stroke 
So the duke “went them one better ” 
He had the rim k alUred so that at one 
o’clock It struck ihirtpcri' Nobody 
could say he had failiMl to notice that 
Our suggestion would ha\c been, to 
nuke the clock striki once at twelve 
o’clock, and twelve linirs at one o’clock 
We feel sure that not a man would 
fail to hear the smgle stroke at quitting 
time 
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These Vacuum-circulation Angle Bearings 
bring immediate oil savings 
and long trouble-free wear 


■' ' 6 . 


XT7HERE the tervlce 1$ unueually levere—on 
W Uncf of ihaftlng carrying gears or heavy belt 
loads—where bearing trouble would mean shut- 
downs and substantiallosses—put Jones-Willamette 
Vacuum-drculatioa Angle Bnrings on the Job* 
The particularly substantial construction of these 
an^ bearings and automatic vacuum circulation of 
oil widiin the bearing itself, practically eliminates 
ordinary bearing trouble ana "grief," overheating, 
cutting, and worn and loose liners and bushings* 
This is but one of the standard vacuum-circulation 
bearings produced in the Willamette plant. Other 
types aret drop hanger, internal thrust collar, flat 
bottom rigid post, and socket and verticaL In 
combination mey meet all ordinary bearing needs. 
In addition,many special bearings are made to fit the 
iiuUvidual requiieinents of industrial users and 
machinery builders. 

An tnRTMlIatlpn of JooM'WUlMBattabmrliisi opendng under 
your particular pliint coadltlotu will prova their worih and 
aoo nom y more convladnylv than anyihlnc that can be lald 
about tham. Washall hmjSmd to taka up tha mattcrofiuch an 
fautallatkm with you* Wnta for 
full InformatkMi. 

Oil Ti^ic—Less Friction— 

Lasts Longer 

Action of ihafti automadcally 
filcen and drculatcs oil to points 
ofsreaiescloadandfrlctloa.Com- 
pMte lubrication means Iona Ilfs. 

Bearing cooipletBly oil seated— 
cdl cannot ascape and dirt and 
water cannot enter. 

Willamette Iron & Steel Works, Pbrtland, Oregon 

U C anbli BtSs>» SMOb 


VACUUM CIRCULATION 

Bearings 


e 





Dr. Aloii Caml, Noted French Scieatfal of the Rockefeller liuthute 

Few men have conferred greater aid to mankind than Dr. Carrel Bom in France in 1873, after 
■everal yean of service in Lyons as on interne, hit oatM to America in 1905 Four years later, Dr 
Carrel became a member of the famed Rockefellei: tnsUlute for Medical Reacarch in New York lii 
1912, he woa honored with the Nobel Prise, for his remarkable work in suturing blood vessels and 
the transplantation of human organs. When the World War came, he dedicated his services to his 
native France, serving through four years of the great struggle and working out a method of applying 
Dakin's Solution to wounds, which quickly reduced the average of mortality from high to extremely 
low. The Carrel method is reraark^ly simple. Hie wound u repeatedly irrigated with Dakin's 
Solution^a hypochlorite of soda, costing only a cent a quart Hirough rubber lubetc, it reorhra all 
parts of the wound, piaintaining a continuous action of the antiseptic Infection is suppressed, the 
wound is sterilixed and the patient's chances of recovery are increased many limes. Since the war 
Dr. Carrel has remained attached to the Rockefeller Institute, engaged in new researches 












The Entrance to the Gennadeion 


Thu exquiute example of aichitecture recalU the carvingx of the north 
doorway of the Errchlheion. The Ionic columns of the main facade, two 
of which are shown, are each composed of three circular blocks or drums 


of Pcntelk marble, each being two feet, ei|^ indm in diameter and sefoa 
feet higL These heavy blo^ of the Sm stone were hauled down die 
mountsin side by hand power, being placed on skide for thb porpoee. 













SCIENTIFIC AMERICAN 


167 


American Building Methods in Greece 

*' How the Gexmadeioii, Library of the American School of Classical Studies at Athens, 

Was Built in Two Years and Two Months 

By Gladys Thompson 



UN 1922, Dr. and Mme. Johannes Gen« 
nadius decided to present their maf^ 
nificent collection of books, known as 
the Gennadius Library, to the American 
School of Classical Studies at Athens. 
The was a great one, for the collection com¬ 
prises b et we en 45,000 and 50,000 items relating to 
Greeco-^ncient, Bysantine, and modem, as well as 
many first editions and 800 rare and unique bind¬ 
ings. Hie Carnegie Corporation gave the money 
for a fitting and worthy building to house this col¬ 
lection which, although the property of the Ameri¬ 
can School of Classical Studies, is to be accessible 
to scholars of all nations. The firm of Van Pelt 
and HKunpaon of New York City was commissioned 
to design and erect the building by the committee 
of whhA Dr, Edward Capps of Princeton University 
was chairman. 

The library, called the Gennadeion in memory of 
ihe father of Dr. Gennadius, is a simple rectangle 
in form with a fa^de of eight Ionic columns of the 
Erechtbeion type, a decorated cornice, and a large 
insenption in Creek on the frieie which announces 
that all who share in Greek culture are Greeks. 
Extending at right angles to the library and forming 
a mammoth forecourt are residence buildings for tiM 
librarum and the annual professor These residences 
are connected with the library by colonnades of 
twelve marble columns All the exterior of the 
building Is made of marble, except a Piraeus stone 
foundation, and, altbongh the building standi in 
Greece, the home of the most famous marble quarries 
in the world, it was marble that was the most diScuIt 
material to gek for the building 


Ldior for S5 Cenu n Day 

Mr W. Stuart Thompmm arrived in Athens in 
April, 1923, to let the marble contracts himself 
He estimated that about 1,000 tons or about 500 
cubic meters of marble would be needed for the 
building. Mount Pentelicus, so often thought of as 
that inexhaustible supply of beautiful white marble 
of the Athenian Acropolis, seemed ihe natural source 
for the bulk of the Ciennadeion marble It lies only 
eleven miles to the northeast. Visiu to the various 
quarries on Pentelious were moat Interesting but 
disappointing to one seddng more than a few win¬ 
dow sllla and first story blocks for a private resi- 
denceu Actually there is very little available of 
the far-famad bmuful white marble. The ancient 
quarries are very deep, and, in Inspecting modem 
openings in other plam on the mountain aide, one 
marvela at the labor and expense which were evi¬ 
dently neocasary to obtain marble comparable to 
that on the Athenian Acropolis. 

Ordhttrily, in spealung of Pentelio marble, one 
vifualiM a beautiful clear white stone of excellent 
quality wkidt, after long weathering by time, grad¬ 
ually takes on a gorgeous yellowish dnt due to the 
Iron in its ooraposition. Actually this quality b 
dblained only by cutting out great strata of marble 
tyhich vary b color from a light to a coarse 
Moe slate. It also rtins spotty in color. Upon cate- 
^ injqwctloa of the most promising Pentelic quarry 
k itaa eatSmated that it would take a minimum ol 
five yaara to quarry the desired cubage and that the 
fitfUiiW would be far too great. Hyinettos, famous 
in ancient daes for its marble, lying to the east of 
AAsno, h§A nothing at all to cdTer. So the hbtorio 


quarries of the Greek mainland and islands were 
canvassed. 

Naxos, the largest of the Cyclades b the Aegean 
Sea, 110 miles from Athens had quames where the 
desired cubage of a good quality while marble could 
be obtained in about fourteen months It was from 
here that the bulk of the marble come for the 
Ceniiadeion, and it b interesting to note that in an 
ancient Naxlan quarry, not worked today, there siiU 
lies M situ an unfinished colossal statue of Apollo 

Actual conalruction was sorted on Septembr 1, 
1923. Mr. Thompson, a former Fellow in Architec¬ 
ture in the American School and a lover of Greece, 
settled down to supervise the work. As no contract 
could be let in Athens due to the tremendouH 
adon in the drachma, the Greek unit of money, and 






SOUTH WAa OF READING ROOM 
On tkt Mmii over the doorway im the above Uluetration are 
the portraitM of Dr, JohmsHfi GtnnaJius, Ur Oeorge 6cn> 
nodiaj end Mme, Jo fis 0 n Gmnadiiu 

the great iiuubility of all kinds of buuness caused 
by the Smyrna disaster and die enormous influx of 
rrfugses, the labor markets Athens was drawn 
upon and ten refugees were hired to start excavating 
the foundadons. The news jpread through Athens 
that work could be had at d)« Gennadeion, and the 
next morning there were hundreds of men and boyn 
■warming over the locality It was nercMary at 
once to ^ild a barb-wire fence around the propertv 
to keep out the labor which could not be us^ 
During the excavating, common labor was hired 
for three day periods only, so that work could be 
given to as many as possible. These men were 
newly arrived rrfugees, and although Greek na¬ 
tionals, could often speak only Turkish They 
fought to work for 35 cents a day Earnest expres¬ 
sions of gratitude were sent to Professor Capps of 
Pimoetoa, Chainnan of the Managing Committee of 
the American Sdiool, and to the ^rnegie Corpora- 
don for work already given and the work to come 
Unridlkd labor waa begging for work but first- 
clast, trained workmen were nearly Impossible to 


find Carrying out definite in^trurtions, even of the 
Simplest, is something a (ireck laborer cannot be 
depended upon to do He prefers liying some other 
way, or, if hr hob the opportunity, several ways. 
With this natural propriivity, plus o lack of training. 
It was net esHsry to diet k over most rarefully every¬ 
thing delegated to anyone to do Gradually a nu¬ 
cleus of trusty men was formed They were refugees 
and for the most part lived on the job 

All marble was delivered in rough blocks as 
quarried. It was rut, puluhed, and rubbed down 
by hand on the building site The methods and 
tools in use were the same as u^cd by Iktinos and 
Kail derates, the architects of the Parth^om It took 
99 working days for an expert marble cutter to 
fim»h one of tlie capitals for the main facade. Such 
a worker allowed for the variation*- in resistance 
caused by the differenirb in gram of the marble. 
In tills connection it is mteresting to note that there 
IS only one hand-rut marble building in America, 
and that is the Morgan Library 

The marble was set under Ihe supervision of an 
Amenean stone setter who used modem demcks 
These derruks were a great delight to the workmen 
It was necessary to watch them constantly to keep 
them from playing with the demcka to sec how they 
worked. As marble foreman, the man was engaged 
who had been in charge of the repairs on the Acrop¬ 
olis Gradually a force of expert marble cotteris 
coUeclcd in Constanlinuple, the interior of Asia 
Minor, and the Greek Islands, was concentrated at 
the Gennadeion With them they had all their 
worldly possessions of a few rags In skill they 
far surpassed any marble cutters that could be found 
in America 

An Work Done on Site 
The Gennadeion was now a very intereslmg place 
as all work u*-ually dour in shops or factorin in 
Amenca was done on the site Small shops were 
run, all tlie ornamental iron was forged, neceasary 
woodwork was finished and every piece of marble 
was rut and polished m much the some way aa 
buildings were built hundreds of years ago Work¬ 
men in Greece still belong to guilds, and the trade 
is handed down from father to son. In the marble 
shed there were three generations of marble cutters. 

The Athenian archilecta and engineers were much 
interested in American methods of working and 
visited the building often. The Professor in Engi¬ 
neering in the University brought his classes there 
regularly to inspect the different method of building 
with stone setting derricks from the interior of the 
building and without exterior scaffolding The 
proper mixing of concrete and the pouring d floor 
panels caused much interest The concentration of 
one man on a particular job instead of dropping his 
work to get new materiala, aa u the accepted pro¬ 
cedure in Athens caused much comment The fact 
that all plumbing, steam fittings and electric wires 
were concealed before the building was plastered 
wu an exciting novelty In Greece a building is 
completely plastered bdore plumbers, steam fitters 
and elcotnruns are called to do their work They 
then cut holes in the finished walls and floors and 
leave exposed most of the pipe and wire An 
experienced plumber was brought from America, 
paid 16 dollars per day plus Imard and traveling 
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TIIK GLNNADblON IN ITS f OMI’LITLI) tUKVI 

1 ht\ iirn \htnis tht nitifiniftt mt \intfturt silhourltrd against I ytahottus, an ymi from the roof of the Amrnran Srhotd of Cfassiral Studies 


‘xporiNf^, Hrul liflv |M.riLnl was sa\r(l ovct iht 
*«liiiiuUs liy ItMal liniin 

ll WHS not jmimsiMi Io piirdiuM. in Greece ih* 
mall rials fur the inttnor htiish Iht se niatenuU 
were qiiili iiili rniilional iiiori|;in, bron/e ^nlh s and 
dmirs, woodwork, sleil, pluinlnn;:; and liealin^ inate- 
nuU canK from llu liiilid Staii»s, from Bel- 

piiim, fuliriis from Kmiue, steel |MH>k(Hsi^s from 
Fngland, while all funiilun was <^|H(inll) made in 
Bndapi st and \ lenna 

These imported materi lU were i ii'-) to git It was 
the lai k of marldi that constantly latisid (onnrn 
and ddiiv ^a\lan niurlde loiild onU lit loaded on 
(uif|iies whin thin was a south wind Somilimts 
fontrarv winds lit Id hack the marlde for two weiks 
or more Tliui, again, owing to the stralifnation 
of the iiiarlili, (onint Minks win i iil when Idinks 
were urgently ni'edeil for the lower i onrsi s 'I hree 
special trips were made lo the cpiarnes to expedite 
till shipping of niarhlc Dim to the prec ipiloiis and 
inacc^!-sil)1e mountain passes, dav^ were needed lo 
make the trip lru\tling in a Itllh boat the Aegean 
^en IS no more dependable now than in the dH>s of 
Homer On one of these ixcursioiis the boat waj* be 



rHI- MST Alt( \DV 

r/i'jf loonef/ji iht miiin liuiitlms one of the rcstdi.ites 


I aimed fur sixteen hours and on another its oc-cu 
pants wen nt arly drowned in a terrific slurra To 
s[M*cd up the quarrying of marble, men were ein 
ployed running in three daily shifts of eight hours 
larh 

The Library of the IJiiiversiiy in \lhpn8, the only 
Ollier modern marble building eomparable with the 
(feiinailnis group in hi/i , took sixteen years to huild, 
III! (itmiadcion, with the exception of the fluting of 
the main c oliimns, two years and two irioiillis 

'Hie Iweiil) four columns of the two side aremde s 
an moiMdilliH kaicli one is eighteen feet high, has 
a diameter of one foot six inches and weighs about 
three tons "I he heuxiest single pieces of marbb 
an the two liiihis, one bring over each balrony in 
the two residemrs in the Gcnnadius group tan li 
liiilel wi iglis four and one quarter tuns, is fifteen 
feci siv inches long and two fet t high 

Marble uf Various C^lon Uacd 

Tlie unextwctcd appearanc*e of n blue stratum in 
the Naxos quarry privcnud the mum columns com 
mg from there A new opening on Penteheus gave 
n marble of exactly the same quality in eolor and 
Ic xliirc ihi entire output of this quarry, rcpresrnl 
mg fourteen inonths* i^bor, was used to supply the 
iiifcssary eight columns for the main fai^adc Each 
c iilumii LUiisiKts of three drums, the drums be ing 
two feet eight inc.Ii(s m diameUr and neven feel high 
I he heavy blocks of marble were brought down the 
sleep mountain side on skids by hand It took eleven 
da\s to cove r the i It veil miles 

hkyros marble in many vuriilies of cedor unci 
\einiiig have i)ecn used in the (leiinadeion for dec 
orutivc purpoH*s In two contrasting colors it makes 
a lieaiitifiil wainseoi for the rhief facade In the 
vestibule of the library, mx variations of this ex¬ 
quisite marble are employe d, ranging m color from 
lilt most lieuiilifiil alabaster white It* the det p gold 
unci violet veined s|>e(imeiis Throughout the group 
of hinitlings lilt munltlpietes have been made of 
the orange yellow white ana slightly violet veined 
hkvros Nunc of this hkvros iiiarblt could be bought 
III llie ofien market in Athens It was necessary to 
buy It from an Lngle-h company which had bought 
all the jixailable supply of the material for shipment 
to Amern a 

Tht am lent Greek color palette composed of the 
llircM: primary colors, red, blue and yellow, plus a 


small amouiil of grevn and a Idieral use of gold as 
a blending medium, has been used for the decoration 
of the ceiling of tht inuiii colonnade and for the 
wall decorations of the interior of the building The 
addition of color lo the exterior has greatly enhanced 
the lieautv and grandeur of the whole group 

The (fennadeion wos dedicated on April 23 Dr 
and Mme Gcnnadius, Dr Ht nry ^ Pritchett, Presi¬ 
dent of the ( arnegie ( orpnration, and Mrs Pntchett, 
Judge William Caleb Loring, President of the Board 
of IruMlrsN of the American School, Professor Ed 
ward Capps, former Ministc r to (»reece and Chair 
man of the Managing ( ommittc^ of the American 
School, and Mrs Gip|m, as well as a large repre 
scntalive group of prominent archaeologists and 
(lassitdl scholars and delegates from seventy five 
American and foreign universities attended the im¬ 
pressive ceremonies 


The Japanese fteetle, an insect pest that is de~ 
stroyinp; vegetation in the eastern United States, 
IS being fought with other inserts Read about 
the battle for the preservation of crops in our 
Otloher issue* 



TIIK MAIN COLONNADE 

Isookins cast between the building and the rpm of columno 
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The Ilurdt and Audouin-Dubrrull, French, trann- African motor expedition Ktopn near the Anglo-Furpllan Sudan to permit iu laxidrrnilNtH lo prepare the hklnM and 
akuUa of anlmala hilled in the bnah. With eight cam equipped with endlcM treads this expedition travented Africa from Algeria in the nnrth%»eHi to Madaganrar in 

the sontheait, reaching that ialand rvhtch, like Algeria, in a hrench poMtetutlon, hr boat 



teel of the rfainoeeroa, hlppopotamna and elephant, eont*ldered a great feast by the natives, and converted hv the while man into waste paper baskrlH During the 
past two ream Africa has betn covered with a network of motor travemes, and the **Dark Continent” Is rapidiv losing its aspect of darkness Railroads, motor roads 

and planlatlona arc displacing black man and beast* Those who would see **wild*’ Africa must hasten 




Antelope, buffalo and elephant shnlb In the Belgian Congo. Only a small part of Africa Is covered with Jungle. A targe part Is open plains, nearly tntrlitis 
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RrMAINbUt lilt \^OOI)tN HABITATION 


I NCOVtRINO m NORTH blDh OF THE VALLEY 


1 Th pt tnkr H re h Id in placif by mran </ Makes 


Figi hb 2 7 Ac. wooden habtSatton was found in the lower two-foot strotwm (bee Figure 6) 


Was the Cave Man a House-builder? 


The Remains of a Crude Wooden Structure, Probably Built by the Long-extinct 
Neanderthal Man, Have Recently Been Unearthed in England 

By 1 Reul Moir 

t II w of tlr R yal Anihr iprlofKal Inatilutr f ( rial Briliin ind Irelin I 


mpmlllll THOUGH Ihtit iiUH nuw intn 

rred in vanouH paru of the ^orld an 
enormous quantity of prehi«>toric im 
, plrmcnls madt of flint and other rot ka 
together with a number of artifacts in 
bone and ivory, tapecially the remarkable find** made 
recently at Predmoat, in Mora\ia the records of the 
linding of rxamphs of ancient man*8 handiwork in 
wood are by no means so numerous 
We know that wood was used extcnsivcK in pn 
hisiorir lime>« in the conslruMion of luke dwelling* 
and Hiinilai *tru( lures I ut the remains of tcrnslnal 
dwellings made of wood and of Stone Ag« dali are 
met with but raiety Ihe itaHon for thi> may per 
haps be that wood unless subjected to ccitain favor 
able conditions diMiilfgrates and disappears during 
the blow passing of the cenlurus 

It may therefore, he of mime iiileitsl to learn 
that 1 have lecenlly discovered in the brickfield of 
Meshrs A Holton and Company I td ^ the northern 
portion of Ipswich in eastern LnglanoL the rciniiiis 
of a vA>oden strut lure that may be of considerable 
antiquity 

Ihe Oldest ^^Uonse** df All 

Ihe archaeological dig^iiV* which have lieen 
carried out under the auspu*^ tf the Percy Sladeii 
Memorial bund and by the kind pcimiHsion of the 
directors <f the brick woiks weic undertaken in thi 
north easterly portion of the small streamline valle v 
in which these woiks are biluated 

Lmbeddtd m the deposits which now cloak the 
Sides of this vallcv are two bUperiniposed floors 
(figure 'll (1 am lent occupation levels, at which a 
large numbei >f flint implements flakes and ham 
ineneloncb together with heal ill* fragments of coarse 
pottery inamnuilian I including mammoth and 
some human bones comprising fragmentary pm 
tions of a femur humeius and a thick skull) have 
been found In fact fr)m the iel ks already recov 
ered a more or less complete picture of the hand 
axes points, acrapen (figure S) and rough poUery 
made by the rolwt type of people who inhabited 


tins small Suffolk valley in the remote past eaii he 
viHualucd 

But the discovery t f what appears to be the re 
mains—the basal portion—of one eif their dwellings 
at the level of the lower floor introduces us to an 
even more intimate and interesting pluise of their 
activities At the site whore these remauis have bci n 
found there exists a stiiill terrace in the valley and 
the ruent diggings have shown that the lower floor 
whiih rests upon veil w sand eonliiiues into the foot 
ol this escarpment and is covered by a senes of de 
posits averaging thirteen feel in thicknibs (figure 
2 ) The Imsal yellow sand is present in other part* 
of the valley and whetevor it eemlains water it has 
in It numerous rootb o( trees (Finu^ jyft;e>/ru^ that 
flourished evidently on the aiuieiit land suifacc 
lepresenled by the lower floor 

Jherc IB little douh that this Nind was dry when 
lliOM* trees whie h do ii it favor wet ground and arc 
not now found in the valley were growing and ihe 



f iGLMi 3 An iccupatian fiooF* 1% a Mrotum of ooU formerly 
on the turface, conieuung loet or ducerd^ objeeU 


preservation of their routs is almost certainly due to 
the present water logged rondition of the sand which 
has provickd the favorable conditions necessary for 
the presen Btion of wood A quantity of these roots 
was found in the sand underlying the lower floor 
at the site of the rerent diggings and in close asso 
iialiein with the wooden structure here described 
Thu stiucture consists of two pieces of oak of 
plank like form, which overlap where they meet, and 
were placed with one of their longer edges buried 
superficially in and more or less vertical to the 
surface of the underlying sand (figure 1 ) 

Ihe planks are about two feet long eight inches 
wide and one me h in thn kness and, by their chant 
U ristic fui m were evidently split off a tnink of large 
*tue Behind thcbc plonks which may perhaps be 
likened to modern " hose boards,” were piled a quan 
lily of flints, and other fairly large stones Beyond 
these, to hold the whole thing in position, u a row of 
stakes not closely set together, roughly pointed and 
driven into the sand to a depth of about one foot 
I hebc stokes have most of their upper portions misa 
iiig and were not inse^V^ vertically, but ineliiied 
at an angle of ab^ht 46 degrees to the east 

An Ancient Mnnafactory 
Between the plouks and the supporting moss of 
stones, were found traces of clay in which were pat 
tlolly embedded portions of numerous branches It 
IS supposed that these branches, together with the 
missing upper portions of the stakes described, form 
erly extend for some distoim above the plank*, 
and afforded a shelter from tbe sun or wind 

About opposite the middle of the shelter and in 
close contiguity to it, was found a heap of ffints, 
some quartate hammer stones, a large roughly made 
side scraper, a number of flint flakes and burnt flints, 
associated with bladcened sand Here, it seems, 
was some sort of habitation where the manufacture 
of flint implements was carried on 
Jt IS pof^le that this striKiure u all that rmnains 
of the lower portion of a "wind s cr een"—such as 
was used by the pnnutive AnsCraliaoi and Tasma- 
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iilanit tad if «o, tb« Iptwich ducovery is uuqiie in 
England As thr windward sidr of the shelter faced 
approximately northwest, this may be an induation 
of the Erection of the prevailing winds of the days 
when it was in use 

The artifacts found in the shellci are in every 
way comparable with ntheis discovered in the lowri 
6oor, where it has been exposed in other jMiris of 
the bndt field, and there would seem little doubt 
that aiiioe this floor Has occupied by man, the \allev 
has been deepened by water adion, and hill wadies 
derived from the amicnt deposits on either plank 
and of appaiently different ages, ha\e been laid down 
o\er the prehisioni land surfate (Figure 6 ) 

Hie wooden structure was found under deposit^ 
about five feet in depth and these strata appeared 
quite unbroken and without qucNtion, ran in under 
tho adjacent terrace (Figure 2 ) Thus it does not 
■eem possible to suppose that the wooden remains 
can be other than the same age as the lower floor 
This would seem unquestionably to be of the period 
of the Stone Age, but the exact phase of the epexh 
that 18 represented is at piesent in dispute 

English archaeologists at the present time an mui h 
exercised as to whether the open air encampments of 
later Old Stone Age man, whuh were found in so 
many places in northern France by the late Pro 
feasor Comment, meur in England Tlie former 
pasence of hunters of these times in the (oves of 
Derbyshire, South Wales Cheddar, and Torquay is 
generally rtcogni/id as is the fact that these p4 0 ple 
must have progrewed ai rosh the breadth of Enp,land 
in reaching thise places and in all probability en 
camped in the open on their way 

How Ancient la the Find? 

But, although \ number of ancient floors or oc 
lUpatmn levels ha%f 1 m< n discovered in eastern 
England, buried undet certain superficial deposits 
whuh, jud,^ing from the general geol i^ical evidence 
would appear to have been laid down in later Old 
Stone Age tunes yet a great divergence of opinion 
has made itself manifest as to whether these floors 
ore referable li> the latter epoch or to some hitherto 
unrecogniicrd and early phase of the culminating 
period of the Slone Age—ihe Neolithic or New 
Slone Age 

Ihe researches that have been earned out in 
Suffolk over a long stretch of years have esta1ili**hed 
thi fact that the latest glacial boulder clay (laid 
down by on ue sheet) of this area was depomled 
just after early Le MousUcr—middle Old Slone Age 
—times, and it would be expected, thereforp that 
the remains of the succeeding races of people who 



llNroVfcRFNC rtfP LOWFR FLOOR 
Fii I RL 4 L cAimx north tn aiH Ihr ntarpmint Thr I uef 
Moor If about /A tnthn i low thr k rArio/ j / t 


inhabited Eopland would lie fuiiiid m the beds laid 
down immcdialfly Mibsiqiirnt to the letnat nf tin 
ice which was responsible for this liouldcr iliy It 
Is necessary lc> renieinlM r howiver that after this 
litreat, no drastic ^(olo,^icil ihaiir^es ha\i takin 
place in Siiflolk, and that the post Imuldcr day on 
the slopes of the now slteumlesH valli vs tributary t 
the iiiHin drainage vysii ni are os would 1 1 expt c U il 
hill washes (the rcMilt of the slow w< cniit, awav 
of the s|o|»ps) of different kinds ind ar^eH (Fv 
iin 6) 

The laUr Old Stone Age beds diNinUd bv Com 
inenl are of the same net lire xiid ah f iigland was 
joined to the Continent in those da)s they win no 
doubt laid d< wn unde r ve rv smiil ii c onditions Rut 
the gcoloc^ist r in at present give no opinion as to 
the exact dale of tiiese Lnglisli ace uniulations as 
being later in daU than the latest boulder clay of 
F asl Anglia He would e lass them simply as ,^eolof, 
leally recent ” or post glacial and tliere leave the 
matter 

The arc haeolo^ist, on the other li ind is homewh it 
perturbed by the appearance in the floors that have 
been found tif specimens of crude pottery such as 
have not yet lieen recorded from the later Old Slone 
Age deposits in the caves of Fran i although then 
18 good reason to believe that siinilai examples of 
the potUrs art were unearthed sami yiirs ago in 
certain upper Lc Mousticr horirons (tlione of Nejn 
derthal man) in one or two Belgiin caverns 

In view thrirfore of these gi do^iial and anhic 


oloj^ical dificuUns, which will no doubt disappeai 
as more discnveiips are iiiudr, it is not possible to 
say with ibsoluie leitainiy whether the ancient cm 
cupation levels found in Suffolk are to be refened 
to later Old S| me Age u l*» NcolilhK limes 

When uncovered tin w h d i^uiuposing the reman h 
of the din lent sinicturc see mid to lit in a very good 
stall of preservation bul il was soon found that it 
would not stand cvpisure to the air and it has been 
found netcssiiy ti> kiip ji immersed in a suitable 
liquid in order to prestrvi it 

About fifteen ycids to the west of where the elis 
ivery was inncli the iniuins if what apjieared to 
be unolhir shelter wcie f >und Hut in this lase 
only a p irtjon of out il the supporting dlakes and 
some sm ill bi iiu Ik s wf n ruuvcied 

Jud^^iRp 1 y ihe lai^.^ niimiHr of flinlb broken b> 
(xtrenie Inal or*old it tin level of lln lower floor 
It seems tint this jMiud w is marked by somewhat 
seven climitic roiidilioiis uiiil these may have been 
ihe e luse ol ihi ivucuiiion of the vallev by the 
primitive inhibit nils Winn this happened their 
habilaljons would have gi idu illy decayed and fallen 
down to lie eoveicd up by the sand and other ma 

II rial then being dtpo'^iled in the vallev (FipUie 
I ) Ihis ikjmsition would covi r up the i Id '*uifac« 
spiiii^<« and cause much water lop,,^ing if aria^ ot 
the lower floor and th< ii !■« n > doubt that it woh at 
*'U h II pi ICC where the c nnditioiih we re e x cpliinallv 
favorable lor thi priservitien of wemd that the dis 

iivi ry of this ic markable strut tun has Ixcn made 
I hi valley in whuh the biickfield is situated is 
f \tr lurdinary rich in the rejiiainfe nf various rcccs 
eif prfliiHiunc |ieopIe mil in addition contains a laU 
K man eemiUry and other lelien of this |>eriod 

Tho Work of Neondorthiil Man/ 

It IS to be Kojied that the further excavations now 
in progress will Im bueci^sful in finding other ex 
aniples of these am lent end im^iort int habitations 

III early man By experiments whuh I have tarried 
tint I lielieve ii possible that ihi wood found could 
have been shiped by a shar| flint and opiit tiff a 
trunk l>y means of stem wulpts 

The opinion of the late Professor ( ommenl was 
that the flint miphminis found xl the level of ibc 
lower floor are to lie reftned tt a phase of the upper 
1.1 Moustiir or Vluustirian (time of Neanderthal 
mm) pin of the Old Stone Age This vuw is 
shun d by in iny F nglibh archueologists imt whom 
I am to he numbered It is possible, therefnie that 
in this new discovery we Mf for the hrst lime the 
leniains nf one of the wooden dwellings of later O'd 
Stone Age limes 



HINT IMPLEMENTS FOUND IN OCCUPATION FLOORS THE VAILED OF IHE IMTORTANT DIVOVIRY 

f>DCU 5 a and b ore hood axo% t and d are ride eerapen e i« a forge icraper, f ii o fKia 6 Diegrammoiic trouieettan of the valUv (not draitn to s d I h itng the po% o 
pouu /or ftorMg and g u o hufe kntng o more or leu iUmght cuiOag edge of the wooden haUratton and thr Uvii of the app r and lot r fioors 
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Our Point of View 


The Salvage €»f the S-51 



nhe 


was 


|11EN the submarine S-5/ was su brutally 
cut down and sunk in 1 JO feet of water, 
It IS probable that fiw people believed 
she would owr be raised and brought 
to a naval drydork llie spot where 
pul down is opt 11 to the ntriid of the 


Atlantic seas and the uncertain weather which pre¬ 
vails at Block Island, 10 miles from whose sliores 
the vessel was sunk Furthermore, even should the 
wreck be lifted, there would be a voyage of about 
140 miles to be undertaken before she could reach 
a suitable drydork Yet, this most difficult task has 
been accomplished, and at the present writing tko 
SSi rests in one of the drydocks of our most impor¬ 
tant Navy \ard 

It u probable that the major objects of the Navy 
Department in undertaking to recover the vessel, 
wm*, first, to bring humu and give decent burial to 
the offiiTrs and men who went down with the ship, 
and seiondly, to make a minute examination of the 
hull, and particularly of the enormous gasli on her 
port Hide, so as to uncover the last shred of cTvidciice 
whereby to determine at whose door the responsi¬ 
bility for the tragic loss of llie ship and her crew 
is to be laid 

The salvage of the 5-57 is the most brillunt feat 
of Its kind recorded in all the long history of the 
United Stales Navy, particularly when we bear in 
mind the great weight of the vessel of 1,000 tons or 
more and the fact that the lifting of the vessel by 
means of pontoons—always a delicate operation— 
had to be undertaken in waters Uiat were rarely 
quiet and often decidedly rough. Great credit is 
due to Lieul-Gommandcr Lllsl^rg and the offic'crs 
and men who collaborated in this work It is also 
pathetically gratifying to learn that the preliminary 
examination of the interior of the boat proved that 
the personnel of the 5 57 stayed at tbeir posts dur¬ 
ing the few minutes which elapsed between the cut¬ 
ting down of the submarine and her plunge to the 
bottom As we stood on the edge of the drydock and 
watched the falling waters uncover the great gash on 
the port side of the ship, it was evident from the in¬ 
folding of the plating that the submarine was over¬ 
ridden from b^ind by a vessel overtaking her on 
the port Hide Moreover, it was easy to see from 
the size of the hole that the enormous inrush of 
water, sweeping e\erything before it, most ba>e over¬ 
taken the crew U^forc they had time to < lose water¬ 
tight doors or do anything to sa\e either themselves 
or the ship. 


Safeguarding Stored TIigh Explosives 

Thk ever-present danger aliendiiig the storage nf 
large quantities of high i xpliwi\is m any c»ne plan* 
was brought tragically to mind bv the almost com 
plrte wn»iiig out of the Navy’s exleiiMve arsenal near 
Dover, Ni w Ji r'tcv The Court of Inquiry whiih has 
been silting will probably lie able to determine defi- 
niloiy whul was thi lausc of the disaster I hat the 
explosion ociurrcd during an extremely violent thun¬ 
derstorm in wbnh lightning was striking freely, 
renders U probable that a mass of high explosive 
was detonated by tlit ^hoik of a heavy ligliliiing 
boll, or that it n*sulud from a lire iii the storage 
building duo to lighlmng Tlic deadly air Have 
resulting from the instantaneous generation of an 
enoriiioiiH volume of gas at high pressure, swept Uio 
neighborhood clear of all obslnictions, demolishing 
factory liuildings, storehouses and the homes of the 


officera and men, to say nothing of the homea of 
private civilians. 

A most impressive lesson of the disaster is the 
folly of allowing villages and isolated residences to 
spring up in close proximity to such an arsenal os 
that which was wrecked by this explosion. Wher¬ 
ever there is a large storage of high explosives— 
Ditro-glyi^nne, T, N T. or what not—a belt of the 
surrounding country, suflk^lently wide for its ex¬ 
tremities to be beyond the severely destructive effects 
of on explosion, should invariably bo provided. 

Paoaing of m Crest Captain of Industry 
In the death of Charles Albert Coffin, induslnsl 
America loses one of its outstanding figures, for 
Mr. Coffin was President of the General Electric 
Company from its organization until June, 1913, 


Truth About Grout Lake Levds 

Dou b d os a, many of tbs facts which ora 
brought out in our orticlo on the burning 
qjiwalion of the Great Lake lovols, os jpub* 
Ibbed on another page* will prove to bo 
unexpected and indeed etertl^ to moet 
of our readers. Thb was to be expected, 
for a vast amount ^ miomfonnalioo hoe 
been deliberately written and broadcast 
about this mtricate and very tmous 
proUem. 

In view of the difficult and highly tech* 
nicol nature of Ibis c ontrove r sy, we de* 
cided, in lespe mB o W the request of m 
leading dliaea of Detroit, to visit the lake 
dbtiict and make a pawooal inspection 
on the spot Through the courtesy of 
Secretory Hoover, the Corpe of Engineeri 
of the Army, the i iiginesri of the Senitery 
District of Chkego, and the head of tha 
Weather Bureeu in Washington, we were 
able to go over the official records, re* 
ports, lettois, et cetera and ducois the 
qoeelion with the leading eff triels of these 
various bodies. It was sorprumg and grat- 
ifsring to 6nd that ther e is practically e 

n e et s of tha Army, of the Sutitery D^ 
trict of CUcogo, and of the Canadian 
en gin e ers , os to th^ underiying facts of 
tha cose, and os to the mathods, in thdr 
brood outlino, by which the lake levels 
con he raised and pennonendy main¬ 
tained. 


when he was made Chairman of the Board—an 
office which he retained until 192Z llie dcN-eased 
was born in Somerset County, Maine—that state 
winch has given to the country so many men who 
have achieved great distinction in the work of build¬ 
ing lip the industrial and commercial supremacy of 
the United States. Although he was nut favored with 
much formal education in his early years, several 
colleges, including Yale, conferred upon him hon¬ 
orary degrees iii recognition of the large part which 
he had played in the development of the electncal 
industry 

The great business ability which distinguished Mr. 
Coffin and the practical turn of his mind were 
rnuple«l with an idealism which made him keenly 
alive to what might be called the hiimanitarun side 
of the electrical industry, as manifested in the light¬ 


ening of labor and the Increase of comfort through¬ 
out the comnninity, alike in the factory and the 
home, in Uie city and on the form. He was "gifted 
with a breadth of vision that enabled bun to visualise 
business os something more than an opportunity to 
pay fair wages to workers and to earn fair profits 
for stockholders.” One of his achievements was the 
organization of the Research Laboratory at Schenec¬ 
tady, whose able staff, down through tlw years, have 
made such notable fxmtribudons to our store of 
scientific knowledge. Four years ago, the General 
Electric Company established a fund of $400,000 to 
bo known as the Charles A. Coffin Fund—the income 
of which IB being used to encourage the study and 
application of the science of electnaty—« lasting 
and appropriate memonaL 

Avoid Govemmeat RegDlatloiK 

In the present issue we close our discussion of the 
petroleum uiduslry os forming part of the senes on 
conservation We have dwelt upon the extravagance 
of the jpast, the economical methods of the present, 
and the promise of the future. We have seen that 
ten percent of the gasoline production now comes 
from the gas which formerly was wasted into the 
air as a nuisance We have seen that where once 
the gushing well found the ojieraling crew unpre¬ 
pared and poured out milbons of barrels, to waste 
away in (.rudely construcqed reservoirs, today, the 
heail of llie well is capped, and both gas and oil 
are conducted, without waste, to gaslight reservoirs. 
We have seen that by the new and remarkable sys¬ 
tem of trucking, it has been possible greatly to 
lutreosc the yield of the valuable gasoline from a 
given quantity of crude oil Lastly, we have drawn 
attention to the fact that efforts are being made to 
produce more economical motors and supply them 
with grades of anti-knock fuel suitable to their 
effective operation—this lost development alone 
promising a larger saving of gasoline than all the 
other efforts combined. 

The above facts are all to the good. But we have 
seen, also, that the great blot upon the industry is 
the mod rush to drive innumerable wells around one 
well that bos struck oil We have seen that there 
IS no general plan or well thought out procedure in 
recovering the crude oil. Furthermore, all this wild 
effort to get the oil to the surface and Bell it OB 
quickly as possible is not only wasteful but has pro¬ 
duced and still produces great irregularity in the 
oil industry At one bme, the market is flooded 
with oil, and there u a corresponding drop in price, 
and, what is worst of all, a foolish and wasteful use 
of the oil by the "jov-nder ” This Is followed by a 
slack period in which the oil industry shivers with 
appretension lest there should be a positive shortage. 

Now, the moral of all this is that there should be 
restncled, cooperative dnlling of wells, and this 
thought brings us to the senUinent which heads thu 
brief discussion If drilling is to be regulated, it 
must be done by voluntary cooperation among the 
oil operators themselves. Failing that, the nation, 
panic Btncken, is liable to demanil governnicnt reg¬ 
ulation of the industry. This would spell disaster 1 
The oil operators—big and little—have done a won¬ 
derful job, even though, in the matter of unregulated 
drilling, they are at fault. But rather than have the 
government—which means the politicisD—attempt 
to regulate this vast industry, it would be better to 
let.well enon^ alone, and allow the able and ex¬ 
perienced men who have developed oar marvelous 
oil industry to leguleta thenudvee. 
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COMPLETE BED FIRE-ESCAPE 

The device is buUt sepmrQte from the buiUttue it wtU stiU stendt 
even if the entire buUding eoUapses 


READY TO Bt CARRIED OH- 

The bed has been lowered by gravity to ground level and u here shown resting on the landing frame 
in a convenient position for removal to a safer location 


Fire-escape for Bed-ridden Hospital Patients 


Fire, which alwayi in»pir« fear and panic when it start* in a building, is 
at Its worst when it menaces those that are helpless In hospitals, the 
patients that are confined to bed are often at the entire mercy of the flames 
Beds are awkward to carry down flights of stairs and there are many 
records of hospital conflagrations where it was found impossible to remove 
the patients on the upper floors due to the stairway construction It was 
with these unfortunate victims m mind that the fire-escape system illustrated 
above was designed In essence, this system consists of specially con 
stmeted beds and a series of endlqsi chains that extend from the highest 
floor to the ground. The beds bre equipped with telescoping handles On 
the endless chains, there are horuontal rungs so arranged that the extended 
bed handles will rest upon them. When a fire occurs, the nurses or other 
attendants pull out the handles, roll or carry the bed and patient to the 


nearest fire-escape platfoim and place the bed in iKwitum on the bars 
A manually operated brake is then released and the bed is slowly lowered 
to thi griiund, its progress and speed being regulated by the brake. When 
it reathes the bottom, the bed rests on a substantial framework from whiih 
It » rasily and quickly removed by other HttrndantH, leaving the platfurm 
and frame ready to rmivc the next patient Throughout its operation, 
this system uses no motive power oilier than that of gravity With several 
of these fire-ew aj>es on a hospital building, it will be almost impoMsible 
for patients to be rut off from escape by the progress of a fire Further 
more, after the beds are on the escape platform, the patients are coinfinra 
li\el> safe, as even though the building should <avr in, the fire escape 
framework will remain standing as it is a separate unit Thus, saft ly is 
oflTered to inmateH of institutions where these fire-escapes are used 
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A Twenty-five Foot “Eye” 

Astronomers Have Planned a Monster Telescope, Many Times Greater Than the Largest Now 
in Existentr. Its Actual Construction Awaits the Necessary Funds. 

A 1600 -Ton Marvel of Mechanical Precision 

By Henry Norns Russell, 

Piufenor of Aslrnnomy, Prtncelun UnivmltT 

Rctirarch AmocuUc of the Mt Vdsun Ubirrvalory u( the Carnegie InUltutlon of Wuhingtoii 


" E conBidrn <1 lu*it month '»omo of the 

W hopej 4 anti (In^arns of aHtroiioinrrs, hut 
we left out (ine of the nioBt important 
dream> of all—the dream of 

-- lelrfuf>|HH \^e aslroiionierH ha\c great 

telcMoiies alroudv the gnatest of all, the Hooker 
reflecting ttlemojH of the Ml Wilson Obhrrxatory, 
with lU hundred tin lies of clear diameter, and its 
hundred Ions of delirately balanced mo\ing metal— 
IS hut a few minult^ walk from the npol where thetic 
are Mnlten Why do we dream of more’ 

In the first place, i very gam m telcacopic power 
has brought with it the solution of prohloiiis that 
could not prPMoiislv be cleared up To take hut a 
single iiiMuixt, the hundn^d im li reflet tor »how<4 
what smaller inslnimciiU |ust cannot do with cer¬ 
tainty -that th^ outer portions of the great spiral 
m hidut an <orii|Hmed of t louds of incalculable num 
hers of stars What a still greater iiistruineiit might 
receal in other nebulae, br the planets, and perhaps 
even on the mtKin, is tempting to think of 

Secondly, the astrunonier is always eager to extend 
his studies and to test his Uieonea by observations 
of all kinds upon the fainter •^lam—and iii this pur 
suit he becomes accustomed to expose plates for 
many hours and ecen on many sueeessive nights 
With H greater telescope, colleciitig more light, these 
ex|MiHures would be far shorter And by making 
longer ones hr i*ould get at still fainter stars—which 
are at present beyond reach 

Nor would the study of the brighter stars be uii 
affected With more light, more, powerful speilro 
mopes lould be used, and we might get detailed 
knowledge more nearly comparable to what we ha\i 
now concerning thi sun 

But could u huge telescope, far exceeding anything 
that now exists, be built at alP A very definite 
aii«iHrr to this question has jiisl lieen given by Mr 
pease whose extensive exjierienie m connection with 



THE WOHLUS lAIU.I-sr IHF.SCOri- 
Tht Hnokrr Teletco^ at S tiunt Obt^rvafory, wuh 
too ifh h mtrror It m sh tched tn to ^cale on the drew 
in$ on thr oppoMlc page 


the design and construction of the hundred-inch 
telescope makes his judgment second to none Ac¬ 
cording to Mr Pease, ‘‘anything up to a telescope 
a hundred feet in aiierlure can he huilu provided 
one wants to pay for it" In putting his dreams on 
paper, however, he has lieen more moderate and has 


A Rare Combination 

In 1672, Sir Isaac Newton pmentod to 
the Royal Society a little six-incb model 
of a new land of telescope. Instead of 
beiikf passed througb a large lens, the 
light was to be r efl e ct ed to a focus for a 
concave mirror. Hus was the first refle ct - 
mg telescope ever made. 

It IS a long way from Newton's Uttle 
telescope to the iminense instrument 
shown on the oppoeite page. 

Few reeliae adequately the nalore of 
the problems involved in creating such a 
large piece of m a chinery f o r a machine 
it IS. Nor is the extremely minute 
cnierion of accuracy demanded in the 
construction of the optical parts- nearly 
a mflUonth of an indi—fully sensed by 
aU. A body weighing 1,600 Ions must be 
mowted in such a manner that it can be 
moved with utmost ease, yet will maintain 
the most exacting geo me t ric al relationship 
with its bese. And tiw designer must not 
only understand mechanics but ha must 
also know talescopes and astronomy. This 
is indeed a rare combination. 


made a serious and detailed study of the problems 
presented by a reflecting leleseopc three hundred 
iiu'hes—twenty five feel^—in aperture 

If the proposed iiistruinent was as long in pro¬ 
portion to Us breadth, os the present hundred-inrh 
telescope, the tube would baxt* to be 1W feel in 
length, but it would be practicable, and desirable, to 
give the mirror a di*cpi.*r curvature, reducing the 
fiKul length to 1,000 Indies, and making the skeleton 
tube of the instrument H6 feet long o\er all and .IS 
feel in outside diameter Obserxations could be 
made, nhen desired, ot the primary focus at the 
upper end of this long lube, but, in must instances, 
a secondary convex mirror, about 100 inches in 
diameter, would rcflint the rays bo(k to the lower 
end, giving an image on the scale which corresponds 
to an “equivalent focal length” of 200 feel 

Photographs taken with this urraiigeinent would 
show images of the moou nearly two fe« t in diameter 
and of Jupiter more than half an inch across. En 
Inrgemrnt of the image to twn*e or three times the 
site, on the plates on which it was photographed, 
(ould easily be made by lenses acting after the 
fashion of the familiar telephoto tomhinalions (as 
in already done with smaller instruments) Hie ex 
posure times would still be short, and, under good 
atmospheric conditions, a wealth of detail might be 
pbotographed. 

As IS done in somi of the largest existing tele¬ 


scopes, thr light when it wan used in a reflecting 
telescope having thii “Cassegrain form” would pass 
through a hole in the center of the great mirror, 
and the observer would be stationed at the lower end 
of the telescope, looking up toward the sky 

Most of the work with the great telescopes is done 
by feeding the light collected by the big mirror to 
some auxiliary instrument—spectroscope, photom¬ 
eter, thermocouple for measuring heat, and the 
like. At the present time, e\en with the largest in¬ 
strument, these auxiliary pieces of apparatus, which 
often weigh many hundreds of pounds, have to be 
attached to the telescope and removed to make room 
for others—a task which requires skill, care, often 
considerable physical effort, and always a good deal 
of time The last ilem is not serious when the 
changes are mode in the daylime, but it practically 
precludes the making of more than one kind of 
observation on a single night 

With the proposed telescope, these vanous instru 
ments could all be permanently attached to the 
lower end—radiating outwards in vanous directions 
of the 35-fool circle, and a simple diagonal reflector 
would suflke to send the light out toward any one of 
them that might be < hosen to work with This would 
save a great de-al of time and labor and an object 
of exceptional interest, such as a new star, could be 
observed in all sorts of ways on the same night 
With existing telescopes, too, the observer is ear¬ 
ned on an “observing platform” of one sort or an 
other, whicb can be shifted from placr to place as 
the lele8<4>pe turns to follow the stars^and even so, 
he IB sometimes fon^ed into deiidedl) inconcenieni 
fiositions The new lrles4 iipc would be so huge 
that the weight of a man -or of two or three—at the 
lower end would not disturb its running at all The 
observer would therefore he earned on the tele¬ 
scope itself—in some sort of scat at the middle of 
the lower end, requiring only relatively simple ad 
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BUILDING THE IIOOKFR TELEfltOrE, 1916 
•Uiperins m ten-tarn tide a/ the yoke into nUee, Sp$n tkU 
gimnt t^eacopt would be dwer/ed by the one nropoeed 
tn thi* mleie 








TIFF IMMENSF RFFIl-rTINr TFl FSCOPF UlIKH WII L Bl (ONSlRUrH) ^}U\ fONDTTFONs PI RMIT 


The nu)UnUttg is of ihe equautriU ring type which known 

/ the heaven The mounting it tj lie Citt gra i in type , 

lUHtmenu lo nwri thr \aiding ungUs which ihe tilr 
MOp« ixis made wilh ihr \ertiral F\en if he were 
working at the upper end he could find a ii 
some aort of “cage ’ fixed on the middle of the upptr 
ind of the tube, around the plate holder which, al 
though giving him room to move about, would block 
off but a negligible, portion of the light received bv 
the huge mirror 

The avHtema of electrical control by which the 
exuting great telescopes can U manipulated by the 
observer, merely by pressing buttons, would work 
equally well in the new cose, so that tbc observer 
could remain in his station, actually ‘"aboard'* the 
telescope, for hours at a lime, shifting the dome a^ 
occasion demanded, adjusting the focus, and carry 
ing on all the delicate “guiding* which keeps the 
star images exactly in the desired place From this 
point of view, the propo<»ed telesiope, despite its 
vast dimensions, would be more convenient to run 
than a small one which is light enough to be moved 
by hand, and it would be o luxury for the astronomer 
to operate u 

The mechanical and optical design of a great tele 
scope involves only the use of well established and 
test^ principles As Mr Peak’s drawing shows, the 
main tube would be mounted in a great, forked 
polar am, in such a way that it could be pointed to 
any spot on the visible heavens The whole weight 
of the moving parts would be 1^600 tons Modern 
roller bearings are known to be capable of handling 
even such heavy loads, and the necessary precision 
of mnaing could doubtless be attained by careful 
umstmctiOD TIu optical parts, too, involve no un 
certain innovabons 


to be partltulorlv stibi Two oxCm at right a glet t} one ii 
n I hirh tht 2o fo t mirr r r fi riM th uj u trtl t h\p 

IK lAr large mirror to a focu lehi I it 

For BO large an aperture, onlv t inirroi could be 
considered at all—the constiuition of a kn** Icm^ 
utterly out of the qucHtion Mr Ft an. in a paper 
rocentiv pnsented before the AMrononncal Sociel> 
of the Padlii upon which the pic^nt account is 
lia»»rd—givt% a very inlrrcHitin^ luncy of tin dif 
fereiit matenaU out of whnh a iniir r nii^ht iinag 
inablv be made and contludt^ that t di-k of glas** 
would be the liest according to ur pirseiit know! 
edge Metallic allo)** although liqieful d > m I 
appear to be as good Fused quart/ if it loiild Lh 
made in so great a sue, would b< bcM of all foi 
It expands vtiy much for u piven nne jf Inn 
perature and ho would change ita nhape nimli l«s 
if the temfieralure in the dome Next lo tin** 

in desirability, and at present wjlhiti the raiif^e of 
the prac:tirable come the glusses f hi,^h hiIku ron 
tent, like the familiar Pvrex wliuli expantk much 
lens than ordinary glasn 

Estimatecl Cost^Twelve Million Dollan 

The dome mrloning the great Ickncopc would 
have to he 200 feet in diameter and 200 feet high 
twice the sue of that of the hundred inch Hooke i 
telencope, but here again the engineering problems 
are not unreasonably trouble Mime 

One of the most important of the m lentilie prob 
lems connected with such a telescope remains -its 
location It would doubtless be u^^d for a renlurv 
at the very least, and manv considerations have to 
bo borne in mlnd-^lear skies and steady air first 
of all—(hen healthy and tolerable living conditions 
for the observing siaflf, accessibility of enginrenng 
and machine shop aid and, last but not least stx 


other pen t the t le rope t be hr elrf at lU luille path 
hot iHtf h t fi t th i thr ugh a hole 

bilily Ixlh of till itiutriial foundation against 
p^sihle eirthquikes and of the govirnmcnlal en 
vironiiieni against po'^sibk wjr> or revolutions' 

A good mu i\ Niles w>uld h iwever meet the con 
ditUMis nuincd q1 >\c fiirlv well or brllcr From 
till piiflv 1 lionomual standpoint a location in 
the s uthirn hemispheri would he det idedly pref 
I rul It us till iiu st interesting Tr^^ion in thr whole 
lit tvt r s Ml Induir^ the Magellanu C louds and the 
gieil star el >uds f tin s luthern Milky Way—would 
then It. mtcsHible 

One more far tor remains -counting the cost Mr 
Pease estimates on the basis of presnt pmes that 
the great tehstope with dome and at cessorics would 
tttsi boim twelve inillit ns of dollars Thin is cer 
tainly a gnat sum but thr half million whuh has 
atlually been s|>rnt on the hundred inch telescope 
would have seemed equally impossible of attainment 
a generation i»r two ago Flit iinesiment from the 
slund|ioinl of Bciente would hr a permanent one 
uid bring in large dividends of increased knowledge 
Ihe stale of private bent factions has grown to such 
I di^ree that surh a roval gift ih not inconceivable 
One IS tempted to nfleet, too, that lould nome 
fiitiiK (onferemr of the powers sec its way lo some 
mutual international agreement involving the con 
slruetion of one less battleship all around and 
could this saving be devoted lo science we might 
see one such ^rral Irlesrope in the linlrJ States 
in bonu ^ood rlimate in the southwest—^anolher on 
Bntihh soil perhaps in South Afru i nnd i third 
lienhance in Freni h Algrna 
But this dream is taking on s pulili il turn and 
It IS lime to awakr 
















17H 


SCIENTIFIC AMERICAN 



AT PIT RIVEJl, ONF LND OF THF LINE AT VACA, THE OPPOSITE TERMINAL 

apparatus, at thr poiivr generating rnii ol the test line suggests the thoroughness and To record certain ^aies of the tests, new and special instruments, in many cases, were 
uitricacy of diiatl uhtih entered into these short at cutting experiments designed and constructed for use m dlferent parts of the test circuits 


A New Chapter in Electrical Engineering 


Practical Experience Rather than Theoretical Reasoning Is the System that Has Been Found 

Most Satisfactory in the Development of Superpower 


KADY at Vaia!” —“Ri-ady at Tit 
River*”—“All right. Bill Lei her 
go*” Whereupon Hill, pulling a long 
rope, cunneiUd a 220jU00.voll trun«- 
miHAion line dirntly lu the ground 

There wan a crash and a hurst of flaine 2^) fetl 
high Three thousand horsepower of electrical 
energy diMipale<l itself into heat and light Ihtn 
the line’s protective devices opiroted, and one of 
the most s[>ectacutar of electrical tests ever jm r 
formed was over. 

The point at issue was this—What happens to a 
lung, high voltage transmission line whtn things go 
wrong ^ 

Here was a question for who h there was no satis 
factory answer Small tnalc expenineiits, artifRial 
lines, and other laboratory methods, although ex¬ 
ceedingly useful in soiling problems connected with 
iransmisKioii linens of ordinary length, had failed to 
provide data which chrtked with the results of 
actual experience in ihu cose of very long lines 

Back to Nature for an Aniwer 

The answer had to be obtained, however, and the 
only way to gel it was to “go back to nature ” So 
a group of engiiieers decided to take a few chances 
and try some life sized tests. 

Dividing theinselies into two groups, they in¬ 
stalled themselves at either end of a 202 mile trans¬ 
mission line of the Pacific <fim and Eleitric Company 
m northern California. One group was in the Pit 
River hydro-elei'tnc power house, where two 35,000 
k]lovoU-am[>ere generators are in operation, and the 
other group was 202 miles away at Vaea Dixon, the 
point where the energy from the Pit River is poured 
into the gem ra1 network of the power system The 
two groups worked ingother through the nsc of trie 
phone commuMualion tamed by a high frequency 
earner current over the traiismisHion line itself 

In order to reproduie various trouble conditions 
at closely as possihli, a senes of experiments was 
larried out with the generators, ennvortrrs, rireuit- 
breakers, and other nmthinery at both ends of the 
line Exact informal ion as to what was going on 
in the system was setuud by means of special in- 
slniments, many of which were designed for this 
particular occasion The most drastic test of all, 



the grounding of the line, was the “fireworks finish” 
in Loth the literal and the theatnc^il sense 
The result of these cxpennierils was a notable 
(ontribution to a new chapter of electrical engineer¬ 
ing—“superpower iiigine« ring”—whith is being pro 
pared in cooperation with the public utilities and 
the electrical inaiiufactiircrs 
This new chapter is needed because many prin 
iiples that hold good for clnincai systeins conBned 
to restricted areas do not hold good in the case of 
long linos 

Of these pnneiples, p<rhaps the inoni familiar is 



SIIORT-riRf BITING DI*V1( E 
Note the lengths of fuse wire across the insulators 


that “the higher the voltage, the farther current can 
be economically transmitted” In ordinary practice, 
if n,000 volts IS not sulBeient to carry a given 
amount of power eeotiomually a given distance, the 
desired results can be secured by raising the voltage 
to 22,000, 44,000 or some other value But when 
transmission linos are several hundred miles long, 
tJie rule is no longer necessarily true, and conditions 
may arise where no apprefiahle amount of povrer 
can be transmitted at any voltage. 

Stability of Prime Importanco 

Let us take a line consisting of two insulated wires 
forming a transmission line about 700 miles long 
and let uh apply, at one end an alternating voltage 
bilwren the two wires by means of a generator of 
negligible reactance The applied voltage will not 
appear instantaneously at the other end, but will 
take an appreciable, Oiough very ^ort time (l/240th 
of a second) to arrive When this wave reachra 
the open end, it » reflected, producing a wave of 
the same magnitude but moving in the opposite 
direction, so that the voltage at the end of the line 
18 doubled. This action is repeated again and again, 
with the result that within the amall fraction of a 
second required for the operation of protective de¬ 
vices, the voltage may rise to upwards of 25 timea 
Its normal value Obviously, such a line (which if 
called “unstable'*) u useless for power transmiuion. 

Thu fact has been known for a long time, but 
until recently, no one worried about it. As long as 
transmission lines did not exceed 100 miles in length, 
effects of this sort were considered negligible But 
now that dutant waterpowers are being developed 
and long superpower lines are nm between 

systems, the situation has changed, stability of 
long transmission lines bos become a matter of prime 
importance, 

Thu IB especially true becaoM a line connected 
to transformers and other common electnoal fkrlcet 
begins to exhibit sympiomB of huubility at nmdi 
shorter lengths than the simple line mentioned abeve. 

The following desenption of an ordinary elec¬ 
trical accident may make this situatiem clear. Let 
us suppose a tree has fallen acrosa a tramaiaaloo 
lincT It will, of course, cause a ground which meana 
that a sudden rush of current takes place. lUa 
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for powor oum d»e michfaw on the 
pa i» WF gyitm to ra^iHt thnoselvco tnd in no dotofi 
tliey let np power oeoillnttons or ‘^■orgee,*’ In a 
ordtoary length, protected by derices in- 
wuto d by many engineert, this surging is automat- 
itolly snpprcMedt and after a few seconds of 
dbtarbanoe everything gets back to normal. But In 
long lines It may happen, due to certab Instability 
effaotSp that the surges cannot be stopped b the 
ordiiiary manner, but grow rapidly worse and worseii 
itiitil finally the whole syston hu to be shot down 
to prevent disaster. Then everything must be started 
1^ ^igabt which takes time. 

SUbr surges can be started by li^tnbg flashes, 
the sodden cutting off* of a heavy load, and other 
more or leas frequent occurrences, so that unless a 
Ibe is thoroughly stable there will be frequent 
btemiptiODs in the service. Hence, the necessity for 
the new sdenoe of superpower engioeerbg. 

Most people have a rather vague conception of the 
characteristics of a generator and their relation to 
the operation of the rest of an electrical system. 
It does not necessarily follow that the characteristics 
that give succesaful operation in a steam plant serv¬ 
ing a congested area will he equally successful when 
used to serve the same area through a long trans¬ 
mission line. 

The characterurics of the transmission line are 
determined when the distance of transmission, the 
Bpaang between the wires, the sizes of the conduc¬ 
tors and the frequency are given. The amount of 
power that can be tronsnutted over a line of given 
length and characteristics, when the voltages at each 
end arc absolutely fixed, is proportional to the prod 
uct of these two voltages and this is the only way 
in which the voltages enter into the problem 

The idea that a transmission line of any length 
may be operated up lo the power limit determined 
by the carrying capacity of the conductors is a 
delusion In prarlicaJly all transmission lines of 
any appreciable length, as built today, the operating 
limit of stability is reached long before the maxi¬ 
mum carrying capacity of the conductors is ap¬ 
proached. 

On account of the large investment in a trana- 
inission line, it is imperative to find some way of 
increasing its operating limit and the work that has 
been done in the last few years has been earned on. 


fine of all to determine the factors that enter Into 
the proUem and aeoondly, to determine what operat- 
ing limit ia possible, having due regard to the mab- 
tenanoe of a salisfactOTy standard of service. 

**llie fundamentals of superpower engineering 
have now been thoroughly explored,*’ the wnler was 
told by C. L Fortescue, transmission engineer of 
the Westbgbouse Company, who, with J. P. Jollynun 
and Roy Wilkins of the Pacific Gas and Electric 
Company, conducted the Vaca-Pit River tests, ^ere 
is now no theoretical limit to either the length or 
the capacity of a transmission bne Effective meas¬ 
ures lo insure stability have been worked out, and al¬ 
though numerous details still remain to be perfected, 
operative transmission lines of any length needed 
b the United States can be constructed without difi- 
culty. 

ConservnUon a Driving Foree 
**A11 of the elements of an electric power system 
—the generating end, the transmission lines, and the 
load—affect the stability of the system, and each 
must have the proper charactenstics in order that 
the system may remain stable under all conditions 
To determine these characteristics, a careful study is 
made of each element In the case of new construc¬ 
tion, such os a generating plant or transmission line, 
the apparatus can be designed with the desired char- 
acteriBlics. The load, however, cannot ordinarily be 
altered and in many cases existing power houses are 
interconnected. Under such circumstances compen- 
satmg devices of various kinds are installed. 

“The generators and transmission lines for the 
hydro-electnc development now under way at Cono- 
wiugo, Maryland, which will supply SS0,000 horse¬ 
power to the Philadelphia Electric Company, have 
been designed after a thorough investigation of the 
Philadelphia load to insure stability, and all other 
power installations, such as that proposed on the 
bi Lawrence River, will also be analyzed and de¬ 
signed from thu same standpoint 

“Tlie question of stability is constantly growing in 
importance because we are evidently entering into 
on era of long transmission Imes of heavy capacity. 

^There has been considerable misconception on 
tins point, even among engineers According lu the 
prevalent idea, superpower znean*i cliiclly a balanc¬ 
ing of systems, with the interconnecting lines cairy- 


bg only the small volume of dUTenntial power. 
This u true enough under moat oondilbniii but it 
must not be forgotten that one of the great advan¬ 
tages of superpower is the abibty to secure power 
from a neighbor in case of an emergency. In other 
words, unless the lines interconnecting the different 
systems are able to carry sufficient power to compen¬ 
sate for the temporary shutting down of the largaat 
station of interconnected companies, the full benefits 
of the arrangement may be lost when moat needed. 
In general, therefore, interconnections between large 
utilities cannot be justified unless they can deliver 
a brge quota of power 

“In addition, due to the mcreosbg necessity of 
conserving fuel, we will develop more and more of 
our waterpuwers, but unfortunately, nature works at 
cross purposes with the engineer in this connection. 
On one hand, Aie has made tlie sea coast, bkesida, 
and nver bank the most attractive abiding pUce for 
ihc majority of people, and on the otlwr she has 
located most walcrpowers at considerable distances 
inland, and often in regions of naturally sparse 
population Hence, power from water falla must 
ordinarily be transmitted considerable distances to 
be used to the best advantage 

“Stability IS of dominating importance In long 
iransmishion lines, but rerlam troubles occurring in 
short lines, which have heretofore been referred to 
other causes, are now known to be due lo instability, 
so that our uivesligalionB into the larger aspects of 
this (juestion have enabled us to improve ordinary 
service ” 

Superpower development is, therefore, not merely 
a matter of lying clcctnc systems together by wires, 
but involves a new order of engineering and weighty 
financial considerations Transmission lines over 
100 miles lung cost many millions of dollars and 
obviously cannot be constructed unless they earn 
their cost and iipkc^ep The superpower engineer is, 
however, working out all of these intricate problems 
and It 18 he who will in time make the superpower 
dream come true 


ffOn the race tracks^ new automobde refinemenU 
tried out and if successful, they are used on 
pleasure cars lie sure to read of this in the 
thrilling article on racing automobiles that wUl 
appear in our Ocu>ber issue 



A VIEW OF THE FLASH FROM ANOTHER ANGLE 

f Am dreak is an The fuse wires aeress the hualwan mre beiui consumed by the Each man at the tests was so busy with his own work that fnn mw the actual flash that 
onomout current fMng through the circuit ut the moment urns recorded by cameras One of the resulting mews is shown above 






WHFRL IHL INDIAN ONCE ROAMED 

Weighty pruA/rfflj inioiving twrifu^ ph(iw% <f rnho arf thra hed out on /An ‘ii^tcre raJto m rvoiton of thr ( fntral Ehritic Company at SJunfctady New York. The paraUH furnm 

how th gt and fyi/r»i / the ht^kpowered tranmuUT The tmail buUdinga hou% the h Hu at stattota 


Acres of Radio 

Invisible Waves Shot Into the Sky from the Mohawk Valley Recall the Indian's 

Curling Columns of Smoke 

By Omn I Dunlap, Jr 


I IF the Red Men rculd wander down lln 
long long trail fi nn iIk Happv Hunt 
inf, ( round*) lo ih* Mohink \ ilky 
I ihiy would Me instead tf lh( wif,i\uinH 
^ of yore an oiray of p les and masts 
holding aloft a netwerk of (opptr wires Theie in 
iIh knthilh f the Adirondarka on ihi li\el pi iins 
of South Shineitidy stand st\(n powirful broad 
f anting stuliuns si ilUrtd ovtr a 'Skn rp plrt In 
pla** of iht smoke messages of th< Indian turlin^ 
-iowly into space, ait invisible but powtrful tlet 
Inc Ht\ps whifh (arrv dispuchea, mii^ie and voire 
anoss woild wide distimcs lo Australia ’^oiuh 
Africa and distant lands m Luropc at thr apred of 
aunlight 

Short Wa\(8 Play Odd Pnuilu 
Thia acreage d tud with tiny wooden shacks, 
which house the litisi m ndn tr'insniilUrs js the 
dcvrlopmeqt laborot iry (f tin (itnrral Chclric re 
search engineers who are studying the vagariis of 
the ether and transniissi ni phem nienon on wave 
lengths frtm five to three the us md nielers m length 
The seven transmitters can Im ii|k rated siniultane 
ously withe ul the olightrsi inUrftrcnce with each 
other A Lmted Stales Navy bind in Washington 
may be playing from om atnal, a dance orcheatra 
on Broaciwav from another while a variety of songs 
or talks are radiated fioin the other wires some to 
come hack as letters mi king vinhcation of reception 
in different cpiarteis cf the globe Such is the 
tiansformation that Ins taken place in communica 
lion since the Indians \anishfd from the Mohawk 
Valiev 

Ihe engineers ly ! lining the various wave 
lengths and in reading the re| rts hcnl m by lis 
teners are rapidly learning the tritka that radio 
play* upi n (he white man flic short waves, under 


100 meters m Irnt^lh seem lo plav u game e»f he»p 
skip and jump iroiind the glolie It has licfn found 
lint messages rairuei | \ the. lower wive binds sli c i 
high into the nky and ire. not rrflect(?d back lo the 
surfait e)f the tailh until they rover hundreds of 
miles In some eases they ire not htird until they 
ptt mere thin 1 (W miles from then houree It 
has beem noticed ihit the 20mcte.r sjj^nais do not 
icmi hick lo ihi larih within a radius of IDO miles 
e f the transmitter fliis is called the jump ove r ’ 
or skip effect Dr k F W Ale xanderson esti 
mates dial the 32 79 mi le r wave m its flight from 



ZXAFs AFRTAl CONTACT WITH ATISTRAllA 


Tfu$ u th 0 culled half tve type of at ei>AiM that has 
bt A found LQu.t nt for abort wove IrinatruMawrt 


Nhenretndv lo Austialia makes approximately three 
skips 

The layman in observing the win mtwork over 
this re s4 arch field might oelecl the 300 foot steel 
lowers as the aerial supports responsible for girdling 
Mother Larth with radio music hut such an aasump 
lion would be wrong Off m one corner of the 
radio reservation is an insignificant looking single 
length of wire SO feet lonf, and about the diameter 
of I lead ptncil, bUHpcnckd from an insulator hung 
by a rope from the yardarm atop a 70 fool telephone 
pole Jhis IS the internalionul contact* 

Schenecudy to South Afrira 

This wire is called a vertical half wave aenal 
In the exact center is hung an aerial ammeter which 
measures the amount of current flowing in the wire 
It 18 a trifle too high to be road directly with the 
unaided eye so the ofieralor takes tlm reading 
through a telescope 

Nearby is another aenal of similar design but 
stretrhed in the honxontal direcUon It is called a 
^‘hnrironUl half wave antenna ” Certain localities 
get the messages more satisfadonly from the hori 
/ontal wire than from the vertical aenal For ex 
ample, Key West obtains more reliable signals on 
32 79 meters radiated from the honxontal wire and 
there are indications that this wire is supenor for 
north and south communication However, Cali 
forma observers noUce no difference betwern the 
vertical and horiiontal wire England geu hot rt 
tulta when the vertical wire is 

Another peculiarUy la that the short wave tcaM- 
mittera require no ground connection InsUllatioiia 
tuned to radiate above 65 meters usually employ a 
counterpoise, but it u not needed oft the lower 
channels The big 50 kilowatt transmitter has a 
grid of wires buri^ in furrows beneath the aenaL 
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TUNING CAGE^ OF A SHORTWAVE AFRIAL 
The email uutuctanea are for the pur poet of regulating the 
iraiumiUei*$ uaueiengtk The meter denatet the amount 
of current in the antenna arcmt 

The high power, water cooled, vacuum IuIk iraii^ 
mitlrn which feed the aenal of the 32 79 meter 
byitem are rattd at 20 kilowatts These tubes oper 
ate in a push pull rinuii They arc controlled by 
a quartz crystal oMillalor thmu^d^ an intemiedi'itc, 
harmonic amplifier which holds the station on its 
ezact wavelength The traniniitter feeds approxi 
malely 13 kilowatts into the arrisi 

So far do the si|^nala from the short wa\e trans 
mittera travel, that it is di&ult to determine which 
direction or route, the waves take in ihiir trip to 
foreign countnefc One dav at S 10 pm, eastern 
standard time a greeting fiom Seentary of Agri 
culture W M Jardine to the annual agricultural 
show in Soutli Afnia was ratbated by station 2XAF 
from the 12 79 meter transmitter The waves were 
detected hy an amsleur in Johannesburg 8 300 miles 
from Schenectady, and he forwarded the electrical 
impulses from hib receiver over 1 ind wires to btalion 
JB Johannrbbiirg, whence the Amrncan inrsbHgc 
was rebroadeast successful I> to thousands of ha 
lenera 

Seveiul weeks later, mail was received from Vic 
term Australia, from an eavesdropper on the mes 


■ago deatmed for the fannon in South Africa. The 
letter said, '^Very loud three hours after sunrise 
If signal went east a covered 14,000 milea and if 
west about 11,000 miles ^ 

Harry Sadenwater, who was operator on the 
Lnjted Stales Navy seaplane AC 1 during the trans 
allantic flight in 1919, and who is now i ngmeer in 
charge of technical operations of WGY KOA and 
KOO bald, “There is no way of estimating whiih 
way the messages travel to reach Auntralm Thiy 
may go via the nortli or soiith pole^ as far as wi 
know” 

Mr Sadenwater called attention to the fact tlml 
wireless code signals are about four limes as reliahli 
as voice or music when sent over long distance^ 
because the dots and dashes arc of comparatively 
uniform strength, while the different sounds in 
speech and music vary in intenMiy, some loud and 
others soft 

Dotted across the 54racre field are the following 
broadcasting plants WCY on ffiO miUrs rated ai 
50 kilowatts (This is the Mation broadtasl hs 
Loners hear), station 2\AH 10 kilowatts on 1 300 
meters used for relaying pronfams to WC Al), Can 
ton, New York, for rebroadeast mg station 2XK., 
10 kilowatts on 109 or 63 1 nieier«< 2XAF 10 kiln 
watts on 12 79 meters 2XA\^ ()(X) watts on 13 

meters 2XAC, 10 kilowatts on 30 2 ineii rs for bon 
zonlal IcMip ixpcrimrnU, and 2XA1), 1 kilowatt on 
26 4 meters 

Wood Used for Insulation 

One britk building 60 by 100 fiet serves os the 
power hou«e and home of tin 30 kilowatt inMalh 
tion Tlie other tran*<niittei4 are house <| m wooden 
building** about 23 ftet hquare I here irc three 
steel masts arranged in the form if a Inungk ^7 
lb'll various types of aerials con h t«*'Ud Three 
80 fool woodfn poles support the aerial of the 109 
meter equipment Olhri woe den mists hold aloft 
the aerials of the other short wove radio trinsmitting 
stations 

The power building, houhos the high voUa,^( rccli 
furs amplifying and modulating equipmenl Then 
are thice rectifiers having a capaiily of 130 kilo 
watts at 13 000 volts 7 hi sc ndifieis lonvirl thi 
alternating current supplied to the station into direct 
current, which is used for the plate sujiply on ihi 
various transmitters 7he inodulutm^ « pnpment is 
arranged w) that it can bo conm ud with any of 
the btnallcr buildings by means of overhead trans 



It NINO Hoist OF A SHUKl WAVE SrAflON 
At th point thi r tJut frcquLncY / ed from the 

transmitter are up/ / ti ugh a tunei circuit to the 
thi Tt iMvr tranirmtung ant* nna ryuem 

mission Wires When the pxpeiimtnlal stations radi 
ate prngiams from the V studio in the city they 
are sent over two inilis of aerial e i! le which con 
nccts the mienphone with the ir insmilters and al 
lows |H rfi ct rclransinissu ii 

A dark room is provided in the mam building for 
dcvclopuig isiillogrnpb films wliiih ricord modula 
lion A rirculating pump having a capacity of 130 
gallons pir miiiuli supplies cooling water for the 
hi,,h I wer IiiIks TTil water is pqx d underground 
to ill till radio shacks In the main building the 
water is forced ly a hi)wei it a pressure of 55 
pounds per squire m h llir ii^h j large radiator 
similar te the radiate r of m ante mobile tliUb keep 
trig the t(m|eriliii( of the water at approximately 
i3 ek,,iees I dirinheit 

The rubber hose i nrviii,^ tin walcr to the tubea 
ind all of the eleetrieal iiistiuineiils whirh loinpnse 
llu transmute rs nr rn unit d e n ina} le The wooden 
frinics hive letn ^iven a special inipit^niting treat 
menl ti impiove the insul ilii g quilities so that 
is ninth of tlx do lii il energy as posidile will gel 
inie spue jusL is die Inch in snioldciej his fire to 
e le il m i smoke fir his signal sysUm 



A 65MhTtK RADIO VOICE 

fAu unU of |Af nganttc radta ayetem at hehenettadv New York oporatae on a wmeiength 
of 65 metert The crystal control otaUlator at the left serves to held the st a t io n on Us exact 
wave and to prevent tunning at tvell at interference 


SCHENtTTADYS CIANT BROADC ASTFU 

This rompiete layout u rated at 50 kiiouatt\ and has a large operat ng laftuf ITArn ihr 
tranvmUer u functioning the operator cantot appnaeh the uiffrirm lO to read the met * 
and to he mutt employ a tdetcope for this purpose 
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Camnc-Head Gas ( omhucuhon Plant Whehe Gasoline Is Obtainku non Oa Well Gas 

Uncle Sam, Spendthrift—IV 

Conservation of Gasoline by Its Recovery firom Gas; by Improved Refining Methods; 
and by Using Special Anti>Knock Gasoline in High-Speed Motors 


n -|N preceding arlirle on the rons*erva- 

lion of petroleum (August ihnu«) we 
de4ill with the lonm of petroleum due 
to the lilt k of organized scientifir 
^ methods in drilling well* to gel at the 

(ictroirum U was shown that there m a general 

consensus among the oil men Uiat for every barrel 
of oil brought to the surface, four are left in the 
ground Inasmuch as the >arinus propbsvd methods 
for bringing to the surface this llO |>errent of the 
oil are at present largely experimental, and that such 
methods arc being given only a very limited trial, 
It 18 not Hireti hing a point too far to look upon this 
large residue of the oil as a waste nr loss. 

Furthermore, considering that we ore merely skim- 
mbg the cream of our oil reserves, and that we are 
using up this nil a* fast as we get hold of it—living 
{rom hand to mouth—it cannot be denied tlwt these 
diMUOsions of the oil problem have a Ingitinuite 
place under our title of ^Lintle Sanif Spendthrift.** 

1,100,000,000 Gallons from Former Waste 
In the present chapter, wo deal with the wastes 
of oil above ground. At the outset it is only fair to 
state that, although lo the earlier days of the industry 
the above ground wastes were enormous, today, 
dianks lo a better understanding of the problem and 
the adoption of highly developed methods of refin¬ 
ing, thera IS comparatively bttle waste here. 

The most valuable constituent of the crude oil 
IS gasoline. At the present tune, the greater part of 
the gasoline is reco\cred by distillation, but of late 
years there has been an increasing development of a 
method of recovery known as "cracking," in which 
a larger percentage of the valuable contenU of the 
oil if recovered than is possible by simple disblla- 
tion. FurthermoTe, there is an increasing effort 
bemg made to recover what is known as "casing¬ 
head** gasoline, that is lo aay, the gasoline whidi is 
to he found m the gas which flows from on oil vrell. 


By /• Bernard Walker 

Lasing head gas is the natural gas, whkh, as we 
showed in the previous cha|Her, in the early days 
of the industry was very largely allowed to go lo 
waste The head of an up-to-date well is now cov¬ 
ered with a tight casing, from which both Uie oil and 
the gas are earned to suitable storage. In recover¬ 
ing the gasoline, two methods are used. In the first, 
tlie gas IS compressed and led through water cooled 
coils, in which the gasoline is condensed and so re¬ 
covered. In the other method, the gasoline is 
recovered by absorption—the gas being carried 
through various petroleum "fractions," ranging 
from heavy kerosene to light lubricating oils In 
some cases, the compression and absorption methods 
are combined The resulting gasoline is too volatile 



A RIVER OIL WSa 

TMU oM (i Uctud om m ssad her Arketuu Jtfssr 


for use in motors and it must be blended with other 
gasoline before it can be placed upon the market 

The recovery of casinghead gasoline from oil- 
well gas must be pul down as one of the most meri¬ 
torious developments of modem day refining Hie 
production from what was formerly considered as 
a waste has grown from practically nothing in 1911 
to over 1,10Q,000,(XX) gallons in 1925 According 
to the report of the American Petroleum Institute 
lo which reference was made in a previous chapter, 
there bos been a gradual increase in the amount of 
gasoline obtained from casinghead gas, ranging 
from 0 2 of a gallon from gas to each barrel of oil 
produced in 1915 to approximately 1 4 gallons from 
gas to each barrel of oil produced m 1924. 

Let us now consider the methods of recovery of 
gasoline from ihe oil itself, which is done in what 
are known as refineries The simplest of these are 
those plants which practice what is known as '*lop- 
ping** or "skimming,** 

^Hlracklng** Incre i ea Gasoline Prodnetknt 

In topping, merely the gasoline is extracted^-tUi 
being dione by a procesa of distillation. A skimming 
plant extracts the gasolme and the kerosene. There 
are other refineries which carry the distillation fiir« 
ther and remove such fractions os Inbricating db 
■nd other less-known products. A "ocmiplet^ re¬ 
finery u equipped to obtain any desired fracdon 
from the crude oil handled and can, within certain 
limits. Increase or decrease, at will, the ratios of the 
several prodaots obtained, thereby adapting its of' 
erations to market conditions. The desire to increase 
the ratio of gasoline recovery led to the deveIo|Hii 0 ttt 
of so-called "croddnif processeo, idikh hove added 
enormously to the gasoline production. 

In the dbdllation prooem, the oil Is kept in ob- 
culotion throui^ a series of 011111 and dtiring its 
pro^ten it snb}eoted tn various and indreastiig d^ 
greet of beat—^ different fracdons being thrown 
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WELLS ON BOUNDARY LINE 
Tk9$€ oil iP€U$ nre located on the line between two adfocent 
Oil prcperticM in IjOt Angeles County, C^ilornta 


Other valiuble oils, a restricUoD should be put upon 
Its Oee for purposes which might just as well be 
served by coal. To this, the oil men answer that the 
question as to whether fuel oil should be used in 
furnaces or further reduced by cracking will be de¬ 
termined by the question of supply and demand and 
price As the price of the gasoline rises, proper 
lionately large amounts of crude oil will be treated 
by the cracking process, and tlic users of furl oil 
Will Teturn to coal when the higher price of gasoline 
justifies the change 

In addition to the conservation of oil through the 
development of casing head gas and cracking proc¬ 
esses, there remains one other most promising field 
of conservation, which may well prove to be the 
most important of all We refer to the development 
of special motor fuels and their use in a new type 
of high-compression, high-speed motor Of the many 
men who have directed their attention to this most 
important subject, none Stand out so pre eminently 
os C F Kettering, who now for many years past, 
as president of the General Motors Research Cor¬ 
poration, baa been untiring in his search for what 
has come to be known as ^anli knock*' fuel During 
this investigation, he has made sonic 10,000 experi¬ 
ments in an endeavor to find out just what was the 
cause of ^knock,” and what are the depirablr condi 
lions, both in the fuel and in the motor, to get rid 
of this trouble 



PREPARING FOR A “SHOT 
Pounng nitroglyeenne into a shell thnt will be detonated 
at the bottom of the urll to increase the oU fiow 


off, sucoeasivcly, as the oil is raised to their tempera¬ 
ture of volatilization It will be understood that no 
chemical change takes place during this distillation 

In the cracldng process, the molecules of the oil 
are broken up by quick changes of temperature un¬ 
der pressure, an^ by chemical action a larger per¬ 
centage of goioltne IS recovered than is possible b) 
•imple distillation. The work is done in large stills, 
towers, et cetera As in the case of the treatment 
of casing-head gas, there has been a steady growth 
in the use of the cracking process. The installation 
of a cracking plant calls for a large expenditure of 
capital, and consequently, the most extensive plants 
for the use of this proiTss have been built by the 
large oil companies Today, the amount of gasoline 
recovered by the cradnng process represents 26.5 
percent of the total output of gasoline. 

The president of the Standard Oil Company, dur¬ 
ing hia testimony before the Federal Oil Conserva¬ 
tion Board, stated that, in his opinion, “cracking has 
doubled our potentul gasoline resources,” and no 
one can dispute his statement that the new method 
of treatment “has effected a conservation measure 
of incalculable value ” 

Before leaving this phase of the oil question, 
reference should be made to the rather frequent 
suggestion that, since fuel oil contains gasoline and 


Motor and Oil Induatriea Must Cooperate 

By the use of a gas-engine indicator, il was de¬ 
termined that knfick is nothing more or less than 
detonation, that is to say, instead of ihc fuel burning 
gradually throughout the stroke of the piston, at 
some point during the stroke, detonation occurs, 
so that instead of a distributed pressure throughout 
tins stroke, there in an increase of pn^ssure, so rapid 
as to bo somewhat similar to a blow of a sledge 
liammer upon the piston* Mr Kettering has this 
to say 

“After a long senes of tests, a certain type of 
straight run gasoline, plus 40 percent of benzol, 
represents a base line for this new type of anti- 
knodc motor fuel” The aame aiilhorily stated be¬ 
fore the Federal Oil Conservation Board that “the 
motor industry has felt that it was not feasible for 
them to make any radical changes in motor design, 
unless they were assured of universal distnhution 
of fuel of the type mentioned above, from which 
the gain to the public would far outweigh the cost 
to them ” Later he says, “before the Amenian pub¬ 
lic can have more efficient cars, it is necessary for 
the oil industry to standardize and to get a national 
distribution of fuels which are of high anti knock 
rating. It is safe to say that when this is done, the 


American public can expect a 20 to 40-pcrcent in- 
irease in efficiency in ihcir vehicles.” 

In all fairness to the oil industry, it should be 
staled that, when confronted with the above 8lat»- 
ment, they assert that, today, several of the larger 
oil tompanies are producing and marketing high- 
corapression gasoline with the desired anti-knock 
jiroperties, and that the record of the past renders 
It certain that such gasoline will he available in 
sufficient quantities 

It IS evident that the conservation of oil, when this 
shall have been ai'complishi^l, will be enormous. 
During the year 192 !j, over 9,(K)0,000,000 gallons 
of gasoline were consumed in American cars A 
20 to 40-perrrnt increase nf mileage per gallon 
would mean a 8a\ing per year of from two to four 
billion gallons of gaMiline Rut since there are 
about 400,000 000 engine hoptepnwer in the 20 mil¬ 
lion Amenian cars of today, it is evident that the 
task of replacing the present motors with the new 
type can be accomplished only gradually. 

q The October chapter on conservation wdl deal 
wUh the mining of emU, pointing out the extrav- 
agant methods of the past, the improved praedee 
of today, the coal rcjernef stdl m the gyound, 
and the possible rate of their exhaustion. 
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OIL GAS REMOVAL PLANT 

Tkm m 0$ traps mkare gasmdoUm sepantad, IssoICm is racMntd from tha pas 



THE PltRtnCATTON OF GASOUNE 

fJU /par hope tanks are a battery e/ apisators used for purification at a Cbieepo plant 
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The Romance of the Norfolk Islanders 

Modem Descendants of Mutineers Furnish Material for Research 

By Dr. IL L. Shapiro 


Pitcairn^ once funout at llie kolated Pacilic ttlaad home of the mutiiieari of the Bouniyf 
hat become the center of tdentific uteretL The famoutp or rather faifaunoat, mutiny of the 
Bouniy m 1789 took place m the Pacific and wat followed by the tetthnieBt, on deterted and 
isolated Pitcairn Itland^ of tome of the mutineeri aocompamed by their Tahitian wives. For¬ 
gotten by the worlds the colony grew rapidly, after an initial teriet of m urd ers. Reducovered in 
1808 by a Benton captain, the Pitcairn Itlandert to impretted the wlialen by the Arcadian 
timpliaty and harmony of their peaceful livee that they became, in Victorian America and 
England, a source of text from which many terroont were preached. The increata of population 
forced the Pitcairn Itlanden to migrate, in 1858, to Nor^lk Island, 3,000 miles away. Their 
tcientafic interest is due to the fact that they are the offspring of a cross between repreeenta- 
bvee of two disfanct racial groups. Practically everyone is related to eveiyono else on the island. 
It n fortunate that them descendants of the mutmeen of the Bouniy have been studied at the 
present tune, since the proximity of Austialia b rapidly changing these interesting peofde. 



la not always as dry as dust 
It liRB, very often, its com(>enNuiiuns m 
roniQixe ns thrilling us any tale of tliP 
Infill »pus E\rn that famous crime 
^ of the Liplitecnlh O ntury, ihu mutiny 
of llir Hounty. hu'* in this the Twentieth (enlury, 
olTfrid nialeriul fur Mitnlihr invcHti^ulinii 'Ihc 
knowled^t uf this once famous irjiitiny and lU sequel 
in the selllenieiiU on I’itiairn and Norfolk Ihlamls 
IB not wifli-sprcacL Out in tin middle of the Inst 
<'enlury it was the subjiKt of many painphliU and 
lectures in Filmland and in this country and wos 
frequently citid as an example of Arcadion simpiir- 
ily following I rime and bloodshed, and of tlie 
uinehorating rfTect of Chnstiuiiiiy 

When the earliest voyagers to the South Seas re 
turned to Europe, they hud niuny things to tell, one 
of which WHS of the exotic bread fruit tree which 
served as the main source of food for many of the 
South Sea Islanders The fruit of thin tree, wlien 
roasted, was said to taste very much like newly haktd 
bread 'lliis easy source of food appealed to the 
imaginalinn of the planters of the WVsl Indies who 
petitioned His Majesty, King Oeorge III, to ha^e 
these valuable plants carruHl to the West Indies to 
furnish sustenance for the plunUlioii slaves This 
request wus granted, and the Uounfy, a ship of about 
200 tons burden, was outfitted at Deptford, under the 
direction of ^ir Joseph Banks of the Royal Academy, 
who hod nmdc a trip with Captain Cook to Tahiti 
and v/M familiar with the roiidilions there. In 
command was Lieuteiiuril William Bligh, who olso 
had hern with Cook 

The MotiDcm Take Pc»flM»sion 

In 17B7 the Bounty sailed fnmi England for 
Tahiji with a crew of forty-six including the two 
botanists assigned to the expedition Ten months 
later, iii Oilolirr, 1788, Bligh rcaihed Tahiti where 
he intended to secure a large supply of bread fruit 
plants Hr tlien planned to proceed to the West 
Indies to de1i\tr his cargo Tahiti proved partic 
ularly delightful to the sailors after a long sea 
\o>age and the man> hardships of nautical life in 
those time# The) re\elid in the abundant supply 
of unaccustomed tropical fruits and the pleasures 
of sociol intercourse which they immediately estab¬ 
lished with the natiics The wlnlr men were re- 
c*eived with open anus, (Hth having a “lyo” or 
native friend to look after his welfare The women, 
too, were hospitable and attractive Life must have 
seemed henchcent to these case hardened urs of 
the Bounty Tlicy were among the earliest of that 


long line of wanderers who have found the South 
Seas kind 

After a stay of almost six months Rligh soiled 
from Tahiti, April 14, 1788, and made for the 
Tonga or Friendly Islands About two weeks later 
he was off Tofoa, one of the islands of that group, 
and with every assurance of a siiuessful voyage 
On the night of April 27, Bligh n tired, his '*niind 
Wing entirely free from any suspuioii'’ The watch 
had been divided into three parts, Fletcher Christian, 
the niusteFs mate, having the morning watch from 
four to eight 

Just before sunrise, Christian, who had been 
smarting under the insults of Bligh, was taken with 
the idea of seizing the ship Hr found several of 
the sailors who fell in with the plan It is said that, 
an a matter of fact, it was a sailor who originally 
suggested a mutiny to Clinstian At any rote, Chris¬ 
tian and his confederates secured possession of the 
arms on board ship and entered the capUiinV cabin 
where they made Bhgh a prisoner All the other 
oflicers were quelled before any attempt at resistance 
could be made Bligh tried to remonstrate against 
the mutiny, hut he was ordered, “Hold your longue, 
Sir, or you arc dead this instant ’* 

Rligh ogam pleaded with Christian, saying, “I’ll 



CAPTAIN UUtdt 

rAa lU fated commander of the Bounty 


pawn my honor, I'll give my bond, Mr Christian, 
never to think of this again, if you’ll desist," and 
urged on behalf of his wife and family, to which 
Christian replied, “No, Captain Bligh, if you had 
any honor, things would not have come to this and 
if >ou had any regard for your wife and family, 
you should have thought of them before, and not 
Whaved so much like a villiaii" 

In respousc to another entreaty by the captain, 
he answered, "It ih too laic, 1 have been in hell this 
fortnight past, and now I am determined to bear it 
no longer," and, turning to the boatswain, "and you 
know, Mr Cole, that I have been treated like a dog 
all the voyage " 

Deaf to all appeals, Christian ordered the ship’s 
boat lowered He put the captain and eighteen of 
the crew into her and set her adrift in an unehartrd 
sea Bligh, with scanty provisions, in a boat dan¬ 
gerously low in the water, now made a voyage un 
paralleled in nautical history Among the Fiji 
Islands, then unknown, to North Queensland, through 
Torres Straits and finally to Timor, an uland near 
Java, a total distance of 3,618 miles, Bligh for some 
forty days directed the course of hu frail boat 
through storms and burning heat, in hunger and 
thirst, to reach his goal and set up a reputation for 
seamanship which has lasted to this day In spite 
of his personal character, which was, in certain re 
specis harsh, he was an admirable and courageous 
navigator. 

Ten Year* of Unreatrained Crime 

Chrutian, with the remainder of the crew amount¬ 
ing to twenty-five, sailed for Tuboual, near Tahiti, 
in order to found a colony. Meeting opposition 
from the natives, whose rights the sailora had out¬ 
raged, he repaired to Tahiti where the mutineers 
divided, eight going with ChnsUan, the others pre- 
fernng to remain at Tahiti to await the passing of 
a rare ship Christian, who realised that if Bligh 
reached England, a man-of-war would be sent to re¬ 
capture the mutineers, decided to make for an 
uninhabited island where he could escape the 
authorities Accordingly he sailed for Pitcairn, 
which was then known to be deserted, having been 
discovered by a midshipman, a son of Major Pit¬ 
cairn of Bunker Hill fame 

The foresight of Chrutian in seeking a Demote and 
inaccessible uland proved to be well grounded, since 
on the return of Bligh to England, be arobsed strong 
public opinion unfavorable to the mutineers. The 
British Admiralty sent an expedition under the oom- 
mand of CapUin Edwards to capture the mutineers. 
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NORFOLK INLAND 

liorlolk U about milts northfftat of SydntYt ond 

about 3/k)0 mil CM west of PucaiTu 


Those Mho hud remained at Tahiti were e\enlually 
taken by Captain Edwards in the Pandora, whnh 
wag wrecked in Torres Straits, the straits that Dligh 
had negotiated surcegsfully F^dwards had fonfmed 
the prisoners in the infamous “Pandora’s box,” a 
small structure built on the deck of the Pandora 
During the confusion incident to the wreck, the 
men confined in the box were forgotten until one 
of the trew freed «w)nie of the prisoner^}, but several 
went down Edwards and the men who were saved 
from the wreck finally reached 1 imor and shipped 
for England where he delivered the mutineers They 
Blood Inal, and three were hanged, three pardoned, 
and the others who had survived were declared not 
guilty in thn plot 

Pitcairn is a small island, roughly miles in 
circumference, and only aluiut 1 t/j mills at its 
greatest diameter The climate is very equable, 
ranging from 65 degrees to 85 degrees Physically, 
the island rues abruptly from the ocean and Is girl 
with precipitous cliffs, which make landing a difh 
cult and hazardous proi-ess, and for this reason, the 
islanders were free from the attentions of passing 
ships and consequent embarrassing questions 

Chnstian and his parly had taken twelve native 
women and six native men, and together they landed 
on Pitcairn where they destroyed the bounty From 
1790, the year of their arrival at Pitcairn, until 1800 
the island was the scene of horrible crimes. The na¬ 
tive men, oppressed by their white masters, rebelled 


and blled several of the Englishmen The white 
men with the aid of the Tahitian women retaliated 
by slaughtering the native men Murders of inde 
scrihable brutality soon destroyed all but four of 
the Englishmen Of the remaining mtn, Mi( oy 
drank hiniM If to death from an intoxicating di««tilla 
tion of the Ti root plant, and Quint^il was murdered 
by Young and AduniH sinct* he threatened ihe li\e^ 
of these two In 18(X) Young died uf asthma, leaving 
Adams alone with eM.\eral women and about twenty 
children From this Muirc.'c, the Norfolk Islanders 
of today have diminded 

Dawn of a New Era 

A new period now began in the history of this 
interesting colony Adanin, bcioming awun of his 
rcBpcmsibiliticH and pc rhups from remorse for his 
part in the preceding bulchc'ry, undertook to teach 
the young children the «lenuiits of ( hnstianity, mid 
hO well had lie HUccetded thot when the colony wa< 
diMovered iii 1808 by Captain Muylic^w Folger of 
Boston and in IK 14 by Stainis and Pipon, these min 
gave glowing aciouiits of the luLenae religious altnos 
phere on Piliaim and the simplicitv and lieuul) of 
tile life of Its iiihabiluiiK From this tune on munv 
sliJpB Lalird at Piltaini and all the obicervirs of the 
descendants of the mutineers were unaiiiinouB in 
their unstinted praise of the islandt rs Hrodie, who 
spent two weeks on the island in 1850, writes- 

“And tlius ends my brief stay among the most 
Hiinplt, innocent, and affectionate |)eoph it was ever 
my lot to be thrown amongst 'Ihen is a chnrin in 
perfeit iiinoifncc- which he must lie indeed liuck- 
luycd and burdened who cannot feci Such a so 
cipty, BO free, not only from vice, hut c ven from iIiom 
jiclty bickerings and jealimsus—those minor in 
HrinUicM whic h wc arc accustomed to suppoMf an 
ingrained in human nature—lan prohalily nut be' 
paralleled elsewlieie It is ihi rcolization of Ar¬ 
cadia, or what wc hud been accustomed to suppose 
had existence only in poetic imagination—the golden 
age, all living as uiii fainilv u comtnoiiwealth of 
brollic rs and sisters, which, indml, by ties of re¬ 
lationship they actually are, tin earth yielding 
abundantly, requiring only so much labor as HiifVices 
to support jls occupants, and su%e them from the 
IjHlIeHsnesB of inactivity then is neiilur wealth nor 
want, but a primitive simplicity of life and manner, 
fierfec t crquality in rank and station, and perfect 
c ontent ” 

In 1856, the population having increased to about 
J90, the nerd for a lorger island Ik-« ume impi rativr, 
and ihc entire colony was transported to Norfolk 
Island, a former penal settlement In 1858 and 
again in 1863 several families returned to Pitcairn, 
hut the mam colony remained on Norfolk Island 
increasing to some 600, not incluchng those who 



t I uf/tnwn sourtt^ of food in Pohnista Tho btttuf fruit 
Has the ohitrl of flitgh i loyagt 


have? migrated in nt vears to New Zealand and 
Au!»tral]Q Iht smaller group on Pitcairn now con¬ 
sists of 170 odd aci ording to Sir Ct*iil Rodwell, 
who visited the island in 1921 

It can easily he miii from the above paragraphs 
that the imiliiiy of the Pounty and the fortunes of 
the di^indunts of llii iniitinecrs had a strong hold 
on the imaginnlion of a forin<*r generiition to whom 
lilt idvllic and religious diuraiter uf these people 
appealed We toiluy havi a sointilii irileri.*s| m the 
Pilcairn and Norfolk Islunders These |ieoplc repre- 
Rent a cross hclwt*tn EngliNli and J’ulvnesian, two 
rather widely divergent sioiks, whose characters are 
sufficienll) tonirasliiig to allow a *«tiidv of the phys¬ 
ical rtsults of race mixture In addition to this, 
the desi’endiinis of the mutineers have for Hcveral 
generations been inlir(*iding, in some cases, very 
I hiHcly One has, therefore, in liirsi people a prob¬ 
lem in human genriii s winch offers alluring posu- 
bililu^ ITieii, tcMi, they have been isolated on 
Inlands off tlie iieaien trucks of commerce, having 
had little lonlHd with the debasing influeners, both 
BOiiologi(4il and psyihulogKul, which pruitnally all 
otlii r mixed people have had to suffer They are 
under no social stigma such us lhal under which the 
muluttocs of this countiv and the Eurasians of India 
labor, a fact which makes their significance in a 
study of race mixture all the more important 
Fortunately I was enabled during part of the year 
1923 21. to visit Norfolk Island os a Fellow of the 



•TINGLE" CORNISH QUINTAL NORFOLK ISIAND MAN AN ISLAND GIRL ANOTUFR IM.AND GIRL 

Representin§ the sooond genarauon of rfe- A common type of mole to bo found on One of the feu true biondn a type rec«- Tfus type shuu s thr predominonre of the 
tcend^ from the muiiiicctf NoHolk Itlmnd today stvt to the whue stmn inherued Tahituin characters 
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A HkU(. Of OLD NORFOLK 
TAJm hotur M onr o/ few remaining ttructuret btuh in 
1 A 0 day% wh^n Norfolk wai a ffruuh penal colony 


Biihop Museum and to make a study of the descen¬ 
dants of the mutineers, collecting data for on analysu 
of the genet i( results of this cross between Tahitian 
women and I'Jiglish sailors. The island is situated 
on the extreme southern border of the tropics, about 
1,000 miles northeast of Sydney, Australia It is 
upward of twenty miles in circumference, being six 
miles at its greatest breadth. Resting on a sub¬ 
merged plateau and of volcanic origin, the island 
rues at its highest point to 1,000 feel above the sea 
It u, however, for the roost part, rolling park-like 
country with wide sweeps of open paddocks like 
lawns dotted with magnificent Norfolk Pines and 
frequently pierced with precipitous '^gullies,** at the 
bottoms of which flourish tall, damp banana trees 
in the midst of a typical jungle growth, all of which 
creates an illusion of a tropical swamp Tall fern 
trees stand side by side with pines, and roses bloom 
in January A long list, too tedious to recite in full, 
of exotic fruits grow luxuriously Among these are 
the guava, passion fruit, custard apple, rose-apple, 
and paw-paw, besides many of the more common 
tropical fruits such as pineapple, orange and lemon 
In such surroundings the Norfolk Islanders live 
today, a more sophisticated people than they were 
in 1850 TTiey have been so often represented as 
free from all the vices of more civiliK^ races that 
It seems cruel to shatter such llluBlon^ although 
the islanders themselves would be the lost to claim 


such specul charaoieristics. They have the paasiona 
and faults of other humans, but they still have, to a 
remarkable degree, a kindnesa of heart and hoepi- 
tahty which is refreshing One feels a sheer joy in 
their giving, which unfortunately has to tome extent 
been taken advantage of by a few tourists who are, 
however, in the minority The religious tone which 
so impressed the early visitors is not so evident now, 
although the older folks still maintain their custom 
of frequent prayers and strict religious observances. 
Dut the young people pay less attention to religion 
than was formerly the case 
Physically, they are splendid examples of men 
and women, taller than either parent stock They 
are, in the mam, only slightly darker in complexion 
than a southern European, which darkness is due 
partly to constant exposure to the sun and partly 
to their Tahitian ancestresses. Some of the women, 
however, are os fair as the average American, and, 
indeed, there are even a (aw blondes who represent 
the rerurnmee of the English part of their ancestry. 
While most of the islanders have brown eyes, blue 
eyes are by no means uncommon. 

Their Inralarity Breaking Down 
Farming u the principal industry, but they have 
had no success m the marketing of their products 
in Sydney, principally because of the distance to 
the mainland. I^mon juice was once and seems 
again likely to be a profitable source of income 
The most interesting and dangerous of their occu¬ 
pations IS whaling, the mention of which brings me 
to a romantic phase of their history Since the very 
early days of New Bedford whaling, the Pitcaim 
and later the Norfolk Islanders liaie had an inti¬ 
mate connection with the whalemen. For many 
years their principal trade was carried on with the 
whalers who frequently would stop and restock with 
fresh food and water In the year 1846 as many as 
forty-six American ships touched at Pitcairn But 
when the whaling from New Bedford declined, the 
islanders suffered because of lock of communication 
with the outside world ond from a paucity of sup¬ 
plies, which they were accustomed to receive from 
the whalers in exchange for island products. Often 
a ship captain’s wife would spend several months 
with the islanders to be picked up on the return 
trip, and from these visits the natives derived many 
of the old New England customs. Even to this day 
pie IS still made in the New England manner 
When 1 arnved at Norfolk, many of the older 
men, including Uncle Corniah, who later became my 



THE NEW UETMUDIST CHURCH 
recent pMotogrmpM akouing the hfethoJlat eongregatiom 
at cAa dsMOtfioA of their new pitue of worthip 


guide and mentor, discovering that I was from Bos¬ 
ton, plied me questions about their old friends 
from New Bedford **Did 1 know Captains Chase 
and Church and Tabor and Bunker?” and a host of 
other names connected with New Bedford whaling. 
Some of the older men shipped with vdulers, tak¬ 
ing cruises of three and four years and ranging 
from the Bay of Islands to Behring Sea. I was par¬ 
ticularly fortunate to prevail upon one of the crews 
to allow me to accompany them on a whale hunt 

There are three whale-boats, about thirty feet long, 
on the island. Each of these is manned by a crew 
of SIX men and the whaling follows the tradi¬ 
tions of fifty and seventy-five years ago. There is 
the boat-ateerer and the harpooner, who stands like 
the bronae statue in New Bedford, poised for the 
casting of the iron. The other four men pull on the 
oars or paddle as they approach the whale. Tlw 
islanders are skillful boatmen and during the ahort 
season from July to September or October they man¬ 
age, in a good run, to moke a tidy bit in selling the 
whale oil 

Up to the present time the Norfolk Islanders 
have managed to maintain their insulanly. But it 
seems that that will break down in the comdng years, 
since the charm of the island is Just beginniiig to 
attract visitors from Australia, and the opportoniliea 
in Sydney are very appealing to the young people 
who are increasingly leaving their island home. 



This uw btuit by the IshnJert for iradutg with New Zealand Whaiing it one of the induetrUi of the Norfeik ielgndert 
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AFRICAN DAM WILL MAKE COTTON C.HOWINC POSSIBI E 


The gmlie Senn/v Dam, rectnUy built by the Bntuh arrou the Blue Nile, 170 mUcM aouth of Khartum, to irrigate ^fiOOBOO acres Thi$ atructure U 22^ mi/rv long, 128 feet 

high above the faundattona, and u pierced by large Juices and an upper line of apiUiiyjy 



CONTRACTOR'S SUPPLY RAILWAY ON BRIDGE OF BOATS 

The dam wa$ Mb U ti»o aectioiu—one at a lime One hedf of the Hear bed mae Udd hr budding a temporary ^audf* or dam and unwoienng the enclosed area by pumping 

Acctu la the work toes by a bridge of boau ai here shown 


Reclaiming Three Million Acres of ^'Darkest Africa” 

We are all familiar with the great dam which the British built at Assouan that, by the construction of a dam across the Blue Nile at Sennar, it would 

for the irrigation of the valley of the Lower Nile—a work which has been be possible to store sufficient water for the irrigation, ultimately, of 3,000,- 

largely raponaible for the present material prosperity of Egypt. A few 000 acres of fertile, cotton-producing land, and immediately of 300,000 

years ago, they conceived t^ project of reclaiming, by irrigation, a vast acres The task of building ihis granite structure has been surcewfully 

plateau that lies between the two forks of the Nile. The surveys showed accomplished under the supervision of 0 L Prowde and hi^ staff 
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A Distinctly New Rectifier 

A Dry Metal Oxide Between Two Electrodes Makes a Rectifier that Ftesents a Wide 

Field for Interesting Experimental Work 

By H H Sheldon^ Ph D 

< la man of ihc Dejartment f Phyv s ^Islington Square ( Ikte New York Univenity 



^ many new types of nrtifiers hu\t made 
their upptHruntf ^iti i ilu niatinf:^ tur 
lents have bttn ii (d iiul pirlitnlarlv 
hinre the ud\«ft f ladi') IroidcaMin^ 
that lo (all i leiiilier dislirutly m w 


likely to < all forth a hall* n}.( Suih ^ challm^f 


] am sure lan Ik Ki( Iv met m tins (bm, at hast 


until It lb httler undtrstcod Mbcn it miy be poa 
sible to (lahMify it iJiidr r die of lh( exi^tin^ hi ads 
^mh as imihunK il theiniral tlarmionic, photo 
lUctric, et (olcr i 


BiiiMing the OxuIp Rerllhcr 

Before disdissin^ this rietibir however let us 
Him ^et thi rou^blv iii mind wliat a ndilier is in 
tfnckd lo do An alttrnating (urrent la conlinuilly 
chdiigiiir, direttun using to a maxitnum in om 
dinitiHi railing to i m iximum in the opposite 
dir<(tion and so on Its fliHtuatinns may he rrpie 
hented by a woi) Inn as >h( mi m Figuri. 1 (i) tbi 
strai^mhl lint through it indicating reio value of 
current The purpose of a iMlifiir is to prevent 
the flow of a current in tw i din ctions by bloekinp, 
Il ( O' in one due lion or bv duin^mr^ oiii half of 
the wave so that lx th haUcs fl w in the same dine 
lion airording to the type and constiucltm of llu 
jnbtrununt used If a rcctifur wen ideal and per 
nutted no re\erv current whalever the current oh 
tainrd through the inBtnimcnt when in scries with i 
source of alternating rurient would he like that 
shown in Figure I 4b) Here only half of the wa\c 
ifc used and we have a half wa\e rertifier A full 
wave rectifur would turn the lower half of the wave 
up giving such a current as that shown in Figure 
1 (r) 

A convenient way of using this new nctificr os a 
full wave rectifier is shown in figure 2 1 his re 

quires that four of the reelifien be arranged so that 
the normal (urrent flows through tbern in the dire c 
tiuns indicated L y the arrows If the surge is toward 


A then II goes ihroUr.!) irom A to D ind returns 
through the branch ( D If the surge is hmaid B 
linn It goes tliroU(^fa H lo I) and returns through the 
biani h f A lhu«, in either ease the ( urrent through 
llic usrful circuit is alwa>s m the same direction and 
we ha\i the l\pe of rectification shown in Figure 1 
fe) Sime the average leader perhaps knows some 
lliing about the problem of rectification through 
experience wilh crystal detectors such as galena as 


A Chance for the Amateur 

In tfaia article, Profeaaor Sheldon pre- 
senta aoroe enhghtenmf details on the 
Gcmatniction of a new wttbBtr that will 
be of great intcrcat to thoee of our nead er a 
who are experimentally incfaned The 
inatnimait holds great poaaibihties in the 
direction of the further development of 
battery eliminators for use m con* 
nectioa with radio sets. If the amateur 
pursues an mtelhgent coarse of experi¬ 
mentation, who can prophesy the final 
results? Since this rectifier operate 
on low voltages, one problem of battery 
elimination is solved. It only remains to 
develop a working system Why should 
not one of our readers accemphsh this? 


used in radio sets or perhaps with the mon recent 
devicps used in * A * battery chargers or B * battery 
eliminators, I shall doMribe this new rectifier with 
particular emphasis on how it differs from others 
now used, in coiistruriion and in its action 

This rectifier, d(*(cribed at a ree^ent meeting of 
the American Physical Society by L 0 Orondahl, 
consists of a copper disk on which there is a layer 
of copper oxide This oxide is formed right on ihi 
copper itself by htating the copper to a high tern 


pcralure, the oxygen in the air will do the resL 
Having done this one hide of the copper should 
liave the oxide cleaned off, an operation easily per 
formed with a hie or sand paper Against the other 
side a similar sized disk of lead w placed and the 
two discs an bolted lightly together by means of 
an insulated three eighths inch holt Fibre washers 
under the nut and a fibre tube around the bolt 
would be most buitable insulation, but several 
thicknesses of heavy paper will serve admirably if 
they are thick enough to resint tearing as the bolt 
14 lightened Iht whole unit as shown in Figure 3, 
Is no larger than a watch The sample rectifier ex¬ 
hibited at the American Physical Society woa only 
1 * ^ inches in diameter 

Rectifies at Low Voltage 

\^hat will this reclifiei do that others will not do^ 
It Hill rectify a large current on a very little volt 
ige, about three amperes on a volt and a half For 
a nclifiir of the diameter mentioned its resistance 
will depend upon the pleasure applied by screwing 
down the bolt and miy he us small as a fraction of 
an ohm For a lower resiManre and consequently 
a larger current washers rf a larf^cr area are used 
lliib large current at low voltage ik the particularly 
sirikin,., feature of this rectifier Crystal detectors 
ure useful onlv for negligible rurient at high volt 
age the rp( tifierh used iii B Imlti rv i liminators use 
a high voltage of two lo four hundred volts and 
pis^ a current of about forty to eighty milliamperes, 
roughly Hot filament rectifiers such as the Rcctigon 
or lungar rectifying lubes, while passing a large 
current of a few amperes, nevertheless have the dis¬ 
advantage of requiring current to heat the electron 
emitting filament This greatly cuts down the effi 
ciency Ihe new device does away with all of this 
lo4s, and IS simple and extremely cheap to conatmet 

Such a device also has many new uses which the 
Qcoessity of a heated filament prevents in the other 


i ■ 



'“"'aLTFRNATINO and RfrnnrD f IBRFNT Cl RVtS connections of a bridge rectifier aRCUIT 

Ftcisr J Th upper curve %how% the rurtation% of valuti for i non rectified aitrrnutiag cur f^DSK 2 To obtan fail wave recuficattan mfk rectifiers of the type dateribad /ear of 
rent The middle one \hows ialf iMitrr ond tht hwtr one full wave recnfication them may be arranged and connected m a ample and efiaeiU arcua at here thomn 
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ILLUSSTRATINC TIIF St7E OF THE RECTinFR TFSTINO niF HKrTIHHJ ■» \< riON 

FlCtliC 3 Bemde the watch u shown a homc^matir oxide recUfitr Its contenicnt sue ond FlOl RE 4 For frs/in/7 the tcthfitr^ the simplt airang* muu ^Aouii ohoii wilt suffic* 4 

loto internal re<istance are important features of this efficient instrument rcM^tance niay be nectssun if the amnirter is hunt heynnd i/t normal range 


l)|)C» of high curirnt rerlihrrs One of llie>w* ih lo 
convert a direct current inslnimcnt into one for 
measuring allematiiig rurrent \aluefl To airotn 
pluth this It IS only necessary to eorinccl ono of these 
new m Lifters in scries with the instrument, for its 
low resistance is small compared to any rirnut in 
which it might be inserted Ollier uses, p< rliaps nut 
so obvious, will probably occur to evperiineiiters 
The purpose of this article js not to dm rilic recti¬ 
fiers with any great detail but rather to interest some 
of our Tfaders 111 amateur research I have described 
this rectifier as it was reported, as consisting of a 
copper washer oxidised on one side and a similar 
disk of lead fastened tightly to it by an insulated 
bolt In the case of a similar rectifier seen else¬ 
where, however, the lead was replaced by a dif¬ 
ferent metal and the oxide by another oxide. The 
latter was used in powdered form lietween the metals* 
This IS shown in Figure 5 

Many Combinallona Poosible 
If anyone knew exactly what lakes place in a 
rectifier of this sort he could go at once to the ma 
terials which would be best suited to the purpose, 
but there is anything but agreement among those 
who attempt to explain this phenomenon Here, 
then, IS a chance for the amateur Hu* man who can 
bolt together the greatest number of materials, work 
with them under the widest range of pressures et 
cetera, will probably get the best results 

There are of course, some things which might 
guide the experimenter, one would not think of 
puttmg sawdust between iron on one side and gloss 
on the other What then, would be the sensible 
things to try f The suix^-ess of the rectifier described 
abo^ would suggest two metals, wiUi an oxide of 
one of them between It would be desirable how* 
ever, to try other oxides as well Since there seems 
to be some inherent difference between the metals 
in contact with the oxide, it would seem desiroble 
lo use metals as widely different, elednrally, as 
pOMible. This would lead to the selection of metals 
far apart In the electromotive senes. Hus senes u 
a list of the metals so arranged that if dny two are 
placed in a dilute acid and connected by a copper 
cr other conducting wire outside of tbe liquid, a 
current will flow from the metal higher up in the 
table to the one lower down. Thus, if a copper 
slnp and a dno strip are placed in a dilute solution 
of sulphuno odd and connected with a conducting 


wire outride of the solution, a lurrent will flow fioni 
the copper to the zinc The copper is HMordingly 
placed higher than ziiii in thi < hclromotivc senen 
Suih a senes can be found in any eleinentarv kxl 
on cheniistrv It is noln cable howevt r that the lead 
and copjier used m the rctlifiir described ore ilo**e 
together in this senes, so that this may be the wrung 
ke\ 

Since It 18 a rectifier that is desired, it might seem 
reasonable to use Iietwnn the washers some ir^Ntal 
siibslanre whieh has properties of re< tifitatinn itself, 
or which has some oilier uciuhiuU chclnral projier- 
ties There are many such For example guli.na, 
which has been mentioned already, will rectify If 
cut thin or powdered and put under pressure be 



RFCTIFIER (ONSTKliCTION 
Fichre 5 In this sectional weir, the black porliotu tepre- 
sent instdating materud, and the dotted part u the oxide 

tween plates its beha\ior might be greatly modified 
Argentite, molybdenite and nian> other crystals arc 
affected by li^i m siuh a manner that they will 
produce a small current under proper conditions 
This u noticeable in nearly all silver sulphide 
crystals, so that here i« another clew on which to 
work Crystals of rochelle salts an remarkable for 
what » known as a •*Piezo-elecinc” cffeil When 
pressure is applied to such a crystal its opposite 
faces become charged electrically These crystals 
are diflicuU to obtain as they do not occur naturally 


111 M/I**. hiF'.,* I rioijgh l» wi>rk with and mo iinmt he 
grown artifKinlly Cry slots of selenium show a 
marked change in nbiMimite with a change in mien- 
Miy Ilf illumination 

None of these suggestions may be on the right 
iraik, >il the cITixIm in each ra*« lia\( a certain ear¬ 
mark of similanlv and HuggiM a poMtubility of sue 
cess wliuh an cvprnmrnler tould not afford to 
niglid The nuiniM'r of < orrihinotiuns which these 
siiggestinim would jiroMdi is m ry large and the 
likeliiiood of siicuss IS (orrespondingly high. 

Testing Reetifleation 

The question whuh remains lo be answered has 
lo du with the manner in which the ex|>erimenter 
IH to driemiinr the simess of any partidilnr rectifier 
which he may build The jdial way would be, of 
course, to use an oiHiIlugraph This is out of the 
question except in a well equipped lalHiralorv, but 
for the pur|iOHOH of dcvelojim* nt other methods will 
answer nearly hh wi N Since the voltage required 

smoll, a single dry cell and on aimneler are all 
that are required, and as the ammeter is used only 
for purposes of comparison it dors not need to be 
at all ficriirute An ammeter such as in ui>rd in an 
automobile and which cun he ohiained very cheaply 
IS perfectly Milisfaclory To lest the rrciifier, place 
It in senes with a battery and an ammeter (Figure 
4), lake the reading, tlicn reverse the terminals on 
the nTtifier and read again The larger reading it 
usually called the ''normal eurrent'* and the smaller 
Is tailed the “reverse current" The smaller the re¬ 
verse current in proportion lo the normal current, 
the helter is the nxiifier Such readings made with 
direxl current may not he a fair lest for a rectifier 
designed lo be used on alternating current, yet it 
will give information on wliiih lu base a judgment 
of different rettifiers of the same type 

Besides the inlrresi m the rectifiers lliemsclves. 
It should be noticed that such a device as this, filling 
as it does an entirely new set of lonclitions, usually 
finds other special applications which were not 
previoiiHly known 

Taking thi^ invention, then, as it i®, without in 
tent ion of ini pro vemrnt or cha nge* pe rha ps I he 
individnnl with some special iiite re>l niav sec a 
inelhiHl of adapting it lo his own purposes Before 
attempting to market any such device, one should 
be careful to comply with any patent restrictions 
which may exut 
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Are We Over the Pole? 

How Byrd and Bennet Were Able to Answer This Question by the Aid of 

New Navigation Instruments 

By NeU Ray Oarkm 

|HERF i» no big nail in the top of the needle b direction ib frequently dominated by the Lay a polar diart on the table before yoa with 
world to tell where the meiidiaiiH meet magnetism of the airplane and the vertical magnetic the meridian that passes through your home town 

I he navigator of the air uses the same force just mentioned pointing south Cti out your watch and lay it| 

principles of sj htri ul irigcnomelry m Even if all of these difficultiea could be overcome face up directly over the north pole of the diarti 
' finding the pol that the navigator of there would still be another In what direction with the XII mark over your own meridian At 

the ocean uses in hndii his \ )it except that the would the needle point in regions never before vis noon the hour hand and the XII point of your watdi 

Bpecial conditions at the poll make his c imputations ited^ How can anybody know^ Nobody doea know and your meridian on the map will be iJl together 

so simple that they ran be made in advance with a satisfactory degree of accuracy and pomtmg south toward the son Transport your 

Hie spetul conilili ns in the p< lar region require self in imagination to the pole and think what the 

special navigat n n iruinentN and there are three Compasa Points O Crooked Path lun is gomg to do as the day advances By 6 PM 

which are abMolut 1y csmnlial to finding the pole If the poet who said true ab the needle to the it will have made one quarter of the circait of the 

when traveling ui aircraft The sun compass and pole ’ had known a little more about terrestrial mag sky and will be opposite the HI o’clock mark on 

drift indicator u«cd t gether give the direction to netisni wt would mver have had that charming bit your watch If your watch could be regulated to go 

go and ihe Lul 1 Ic sextant tells the distun e traveled of fancy The magnetic north pole is located on the at juBt half spef^, the hour hand would exactly fol 

and induates when the pole his been n ached The Boothu Peninsula north of Hudson Bay and some low the sun around the dial and so long as the hour 

magnetK ron | h earned aloi ^ I iit in arcti 1 ICX) milts from the ii rth pole Many who km w hand pomted to the sun the noon mark on your 

aviation it < unrir t l>t d* pended upon that the coni|>uss docs not point toward the north watch would point in the direction of your mendum 

A*i at the north pole our lonreption of north jh Ic believe that it points toward the north magnetic That would be a perfectly definite direction for 

vouth cast and we^i l>ec(ine^ u^mIcss in describing pole but it does not do even that except once in a icgioni near the pole although whether or not it 

direction all directions being south so at the north while If one should start from anywhere in the would he south would depend on whether or not one 

magnetic pole the directions indii ated by the mag world and go north os indicated by the compass he was on the meridian for which the watch was set 

netic cH>ni|>as4 are useless Ihe force that in other would eventually arrive at the north magnetic pole fhe Bumstead sun compass makes use of thu 
parts of the world directs the needle there only lul he would follow a decidedly (looked path to his simple relation between sun and tune and direction 

lends to point the needle straight down toward the destination Only a little of the wav would he be It consistB of a clock regulated to move a single hand 

ground If the compass needle could be restricted going directly toward th( north pole The direc once around in twenty four hours The clock face 
to move only in a he nronlal plant this vertical ti n that the compass points in any locality cannot has hour divisions and ten minute divisions The 

magnetic force (ouId have no efiect to move it But be predicted It can only be obMTved That is clock is mounted on horisontal trunnions above a 

let Its axis of rulalion be inclined from the vertical why we have magnetic surveys and why navigators compass dial Fhe compasa dial is marked in the 

position then this vertical magnetic force immed charts arc covered with lines showing the direction usual way with the cardinal points and with degrees 

ulely becomes effective in turmng the compass the compass points at different places on the seas The trunnions permit the clock to be inclined at 

needle The direction and amount that it turns is If we have to abandon the familiar cardinal any angle with reference to the compass ifaal but 

dependent on the direction and amount that its axis points in describing direction at the north pole and as the trunnions are parallel to the 6 AM and 6 PM 

happens to be intlmed the magnetic compass too, as a (krection incbcating divisions on the clock and to the east and west di 

As m an airrroft it is manifestly impossible to instrument what can wc substitute in their placed visions on the compass dial the noon and midnight 

keep any instrument ip a horizontal position the The nun compass invented by Albert H Bumslrad markings of the clock are always in the vertical 

magnetic compou is kept in a ronlinual slate of Chief Cartographer of the National Geographic So plane passing through the north and south mirka of 

mciion that makes it use less as a direction finiLng ciety and presented to Commander Byrd by that the conipasB dial 

device This is not only true at the magnetic pole Society fulfills both these needs in a very satisfac Fhis arrangement of mounting the clock permits 

but over a very large area surrounding it tory way though only when the sun shines of its being made parallel to the honzonul posibon 

It must be understood too that in regions where A glance at a polar chart with its meridians rachat it would have if laid flat at the pole This is neces 

the magnetic lines of force have a very sleep angle mg m every direction and a thought of how at the sary as in no other position would the hand euctly 

of inclination as they have near the magnetic pole north pole the sun circles the sky regularly once follow the sun To give the clock this jMrallelum 

their honkonul romponeiiu will be (orrespondmgly ever> day of summer suggest the sun compass so it must be tipped from the honiontal position 

weak As It is this horizontal component only that forcibly that the only explanation of its not having through the some number of degrees os there are 

has a desirable effect on the compass needle, the been made before is that nobody bos wanted it degrees of latitude between the location where the 



uiMiCU » 


THt BYRD BUBBLL StXfANl BYRDS POLAR AIRPLANE 

Thu It itrument provt^s an arti/bciaf koruon mahng in uw is os mrpiatu powbit Tha tkrea mir<ooUi engUm ai weU m the optrwiing cockpti are pUuUp MhU 
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NAVIGATOR AND INVENTOR 

AMMMstft imwRtor of the iwi csmaou, cAadUiif mo of l&c iiutrumenU 



A GREENLAND ICE HELD 


Thu phologroph givei aomr idea of the terrain oper which Byrd heul to fly to the pole 


nm oompni it being used and the pole. A vertical 
arc ii provided for making this Belting, and it it 
merolf Deoesaary to incline the clock bo that the 
latitude k read on thb arc. 

He hand of the clock is provided with a vertical 
shadow pin or gnomon which, in the sun*s rays, 
casta a ehadow along the hand, enabling the point¬ 
ing of the hand toward the sun to be made ac¬ 
curately. 

Aa the changing declination of the sun only 
rhangra the poailinn of the end of the shadow along 
the clock hand, but docs not move it from side to 
side, it is not necessary to take account of the Bim*a 
declinadon This is a very important simplification 
of the methods for checking the compass known to 
erery navigator 

Measuring the Airplane's Drift 

The compass dial can be turned on its base and 
any desired heading set opposite a lubber line just 
as in a marmcr's compass The difference in use » 
that m the mariner's compass the lubber line Is kept 
opposite the proper division of the dial by movement 
of the steering mechanism, while with the sun coin- 
poas the sun's shadow is kept on the clock hand by 
movement of the steering mechanism 

The sun compass was the instrument used by 
Commander Byrd to indicate the direction of the 
mendmn along which be wished to fly He knew 
that if he could accurately follow that meridian he 
would pass over the north pole. But heading his 
plane north is no assurance that it is going to travel 
north. There are winds in the arctic as elsewhere 
and a plane’s motion over the ground is the resultant 
of the motion of the air and the motion of the plane 
through the air In a trap door in the bottom of the 
plane is a drift indicator It consists of a window 
on which is a single line, Hus line con be turned 
horixonttlly uto such a position that objects on the 
ground appear to move along it without crossing it. 
When it is so set it points in the direction the plane 
is moving with reference to the ground. The drift 
indicator is provided with on arc that shows the 
number of degrees between the heading of ihe plane 
and the direction of its motion. This some number 
of degrees has to be set off on the dial of the sun 
compass in order to keep the plane actually moving 
nortL 

On the abll of the navigator in the use of theso 
two instruments and of the pilot in handlmg the 
plane depends the success of flying over the pole. 

We have one more question. How does he know 
vdien he geU there? 

The horiion at the pole is a plane parallel to the 


plane of the earth's equator, llic sun's rays make 
almost exactly the same angle with one of these 
planes as wuh the other. Thu angle is tailed the 
*‘sun*s declination " It is a continually changing 
angle, hut its amount at any time is tabulated in 
the noaUcal almanac He sun's rays arc b< nt some¬ 
what in passing through the earth's atmosphere, but 
the amount of this refraction i*i well known 
So a table can be prepared in advance giving the 
angular height above the polar horizon of the sun 
at any given time The sun will be at the same 
height at that time all along a line (called a "Sum 
ner line") at right angles to the sun’s ra>s, but 
nowhere else The polar navigator must time his 
flight to arrive at the pole at a lime whin the Sumner 
Ime cuts the meridian on which he has flown at a 



THE BHMSTEAD SUN COMPASS 
AU of the important part* and graduated cudes are ihown 


blunt angle, as it u the intersection of the Sumner 
line and the meridian that locates the pole The 
best time for him to arrive at die pole would be 
when the sun was directly ahead or directly behind 
him If the sun were at right angles to his line of 
flighf he could not know when h< arrived at the pole 
because his change of position would not make any 
change m the angle of elevation of the sun 

Commander Byrd arrived at the pole at 9 04 am, 
Greenwich thae, when the sun was about 33 degrees 
from hu line of fli^t whidi, while not the best posi¬ 
tion, was very good 

Now the measuring of the sun's angle of elevation 
calls for a third instrument. Every navigator uses 
the sextant for this very purpose and is wholly de¬ 


pendent on It for knowing his latitude and longitude 
at sea In the sextant, the line of vision is split by 
mirrors so that the sun can be made to appear to 
just touch tlie sea horizon Hence the expression 
“bringing down the sun " When the sun is “brought 
down" b) the sextant, an angle is read off from the 
limb of the sextant which with two or three known 
corrections is the sun's altitude 

The navigator of liie air i unnol use the ordinary 
mariner's sextant because his horizon is too distant 
and too indistinct and too much displaced on account 
of hiB height hIhivc the surface 

Reasonable Errors not Objectionable 

Commander H>rd devised the bubble sextant in 
which a spirit level replaces the sea horizon. In it 
ton, the line of vision is split so that in “bringing 
down the sun," the sun appears to he just centered 
about Ihe bubble of the level When Commander 
Byrd knew by the time he had been flying that he 
should he approaching the pole, he meosured^the 
sun’s altitude with the bubble sextanL The readings 
became smaller and smaller as he went along and, 
when they reached the value that he had tabulated 
for the pole for the particular time, he knew he was 
there Exact readings of altitude from a movmg air¬ 
plane (arinot he made and it would be unreasonable 
to ask an aviator going at a speed of a mile and a 
half a minute to take an observation at the exact 
instant at whuh he passed over the pole or to uy 
at just what moment he arrived there If he has 
covered the ground and knows within ten minutes 
his lime or wvthin fifteen miles his position he has 
done all that reasonably can be asked If he could 
land and make more careful observations from the 
surface, he would know within smaller limits, but 
there still would be a range of uncertainty All 
moasurenienU are subject to errors, even when made 
with the greulesl skill and under the most favorable 
conditions, but when the errors are reasonably small 
and do not detract from the value of the result, we 
do not object to them 

So, while a possible 15-mile error could not be 
tolerated in a ship’s position entering a harlmr in 
a fog, It would be cpiite satisfactory for all intents 
and purposes for an aviator's locxition of the north 
pole. 

The fact that Conuuander Byrd was able to turn 
about and retrace his steps, so to speak without a 
single landmark, and, after bemg in the air about 
15 hours and flying 1,500 miles, to arrive at Kings 
Bay IS in Itself a spectacular example of accurate 
navigation and the strongest possible evidence that 
he knew pi^ty well where he was all the while 
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Plants Grow in Air-tight Containers 

The Balanced Processes of Green Plants Enable Thom to Live Almost Indefinitely 

in an Hermetically Sealed System 

By Raymond H Wallace 

Fellow m fioliny C lumbii Unncmity 


ILL forms of life are rhirarteri/pd by 
their ability to adapt ihtinMlvts i(» a 
(^nuUr or hsuLr ixUnt to thtir environ 
ment in a manner most advantageous to 
thdiiseUes Tl would ntem almost iin 
po^ibli howivLT fur i living organism to be b i 
(onstitukd thit its processes would enable it to li\i 
and pFow in an lurnKtuully scalid sybttni that is 
isolated from all external fat ton except light and 
heat Some ^reen plants havi thib ability however 
and tan live for long pinoda of time in buch i 
chamber 

VI1 iivinf^ organisms taki in food materials and 
(xiriti waste products lleme, in oidcr that an 
organiMii may siirvivi lor any length of tunc in i 
closed '•\st(in Its Mini pTocessea must be cydu s> 
that no csseiiual sulsiame becomes unavailable oi 
exhausted It is pi mily t \ idi nt that an animal c<iu)d 
live such a tonhnid (xistincr for only a very biief 
period since it niiisi he supplied with a source of 
riicrgv such as food ind the oxvgcn supply must 
be rontinuall) replenished otherwise it would be 
suffo aUcI by tiu product** of iis own rcspirition 

How PlonU “Breathd* 

It has tong iHtn known that giten plants c:airy 
on two prnts-,es which fact makes it theoreticallv 
possible f >r them to live for long periocU of turn 
hermeticall) scaled One process is respiration by 
which plants brt ik down stored fwid m the same 
manner as do animals although usually at a much 
slower rale The tlur process is photosynthPHis oi 
the assimilation of c irbon dioxide and water to form 
fold Since photcsMiihisib is the more vigorous 
reactu ii being in some (ases more than forty times 
rapid in terms of gas exchange as is the respira 
lion ui the same individual plants are able to or 
luniulaU 1 surplus of organic products such as 
carbohvdrates fslb et cetera ft u this excess in 


the plant world of f id manufacture over food 
destruction that makers possible animal life in its 
various forms During photosynthesis, oxygen is 
continually given off, and it is this eslablishtd fact 
that has probably given rise to the erroneous con 
iiption commonlv held by lavrnen that plants 



THE I NIT CYCLE 

Thu u DiAJiauaed wUy by certmn hindt of pimti 


‘ breathe** in only carbon dioxide and give off oxygen 

A comparison of the chemical reactions occurring 
in the proiebscs of respiration and photobynthesis 
will show how it is posHible for some plants to ad 
just ihcir gas relation so that they can live in a 
small cloned chamber In simple terms respiration 
may In expressed as follows Carbohydrate plus 
oxygen forms carbon cboxide and water energy 
lieing reUdsed Reverse the formula as follows 
Carbon dioxide plus water in the presence of light 
forms carbohvdrale and oxygen energy being stored 
III the form of food and we have the simplified 
formula for photosynthesis If the volume of ear 
bon dioxide evolved in respiration should equal the 
volume of oxygen evolved in photosynthesis, the 
photosynthf sfs respiration ratio would be unity and 
the gas pressure would remain constant 

Effect of Darkneaa and Light 

The process of respiration is a very general re 
ni lion occurring in all living organisms at all times, 
hut the process of phutosyn^esu is more mlncted 
occurring only in green plants in the presence of 
larbon dioxide, water, and light A plant respires 
ut all Umes hut in sunlight it quickly cAmverts the 
carbon dioxide present into carbohydrate by the 
energy of light and may thus maintain the food and 
oxygen cycle, even when in a closed container In 
darkness the partial pressure of oxygen is gradually 
reduced by the respiration of the plant and carbon 
dioxide replaces it but in the presence of light the 
reverse process of photosynthesis occurs and the par 
tial pressure of carbon dioxide is quukly reduced 
to practically xero with the result that the partial 
pressure of the oxygen is re established to its former 
value 

4^ven though the theoretical possibilum of a 
green plant living in a closed system appear so 
favorable, it seems never to have been thoroughly 
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atabluhed experimeouliy. However, it ie quite 
commonly known in botanical circlea that algae, 
auch oa pond Kuma, or algae and a amall fiah, can 
live In bottlea of water which are almost, if not en- 
tirelyi hermetically aealed. Alao one case is reported 
in which a volunteer fern has grown for years in a 
sealed soil aample, but apparently no attempt was 
made to extend the observations further 

It sometimes happens in expenmental work that 
a failure to follow the standard technique of an ex¬ 
periment may lead to interesting rejiults of a nature 
entirely different from those for which the experi¬ 
ment was designed. The method here dcstribed of 
growmg plants in sealed containers is of that nature, 
being the outgrowth of an observation made in con¬ 
nection with some exponmenU as to the effect of 
illuminating gas on plants 


Chance Led to Discovery 

In ihetie experiments various plants were placed 
in inverted bell-jars sealed by means of ground glass 
plates and vaseline CircumsUinces prevented the 
dismantling of the apparatus at the end of the usual 
penod of tcu days or tuo weeks and the plants were 
left sealed. At the end of a month all were green 
and growing, apparently none the worse for their 
enforced setiuston It then seemed interesting to 
determine how long they would continue to live and 
grow, so the plants were left unmolested. At the 
end of seven months they were still vigorous and 
healthy How much longer they would have con¬ 
tinued was not established, because the jars were ac 
cidently broken open. This incident suggested that 
if big plants would grow in big containers, little 
ones should grow in little containerH. 

Hie apparatus here illustrated was thereupon de¬ 
vised It consists of three principal parts* a bulb 
a base, and a plant container which in this case is 
B thistle tube The plant is potted in soil, and the 
apparatus is then hermetically sejiled at the base 
A quantity of water suitable for the type of plant 
being tested is iniluded in the apparatus before seal¬ 
ing The "set up” now requires no further attention 
except to allow it to stand in adequate light for a 
part of each day 

An important consideration aside from tlie gas 
cycle of respiration and photosynthesis is the water 



THE CLUB MOSS 

SocA phtHU nuuf be hpt from MunUghi oj in tiaimre 



A TOBA( CO PLANT 

Thu udi thnve vifforoudy uhen Uft i;i sunlight 


lyde of the plant This also niu<«t hf aut(»malir, 
otherwise the plant would die from lack of moisture 
in the soil Plants dn not seem to hove the ability 
lo take water from the air even though the atmos 
[ihere be saturated In bulbs stnh as described, 
water that has evajmrated from the soil and plant 
ifindenses on the wulU of the bulb and runs down 
lo the base where it is absorbed bv iht porous plaster 
of Pans It then rises by capillarity into the soil 
around the routs of the plant and h there ulnoriied 
Thus it again becomes available for evaporation 

Tlie Iwlancc iii the gas cytle and water cyile ez- 
jdains how a grmi plnitl can live in a < loHcd system 
But how can it increase in size^ The answer is 
suggested by a simple biological fail iliimiis, such 
as leaf mould, is at all times being decomposed by 
niicrosropic soil organisros to form lurlMMi dioxide 
and water In this manner, by pntling a plant in 
a rich humus containing soil, the plant is lonstantly 
receiving a slightly greater amount of carbon dioxide 
than just that derived from its own re^ipiratioi] 
This additional amount can be utilized in growth. 

Fatal to Some S|iccie« 

Growth IS evidenced in some plants simply by llie 
development of additional fiiliage, but in others 
there IS an intcri-sting cyclic phenomenon in the 
death of old leavca and the development of new ones 
to ripluci ihim This is espcciully true of ferns 
This cvelic replacement of Icnvch wms if» Ik u 
survival of the hltest, the younger lis>iies Ixiiig more 
\igorouM und full of vitality and tin re fore able to 
sujicrscdc tlie older, less active mcinlK rs 

Many 8iH*ciea of plants can not surM\T for any 
great length of tunc when hi rmtliially siabd in 
this way Among thirty species so far tested, less 
than fifty percent si'i m able to adapt and main¬ 
tain themselves ui such an tn\irnnmenl Failure 
to survive may be due to the plants maintaining a 
photosynthesis-respiration ralin wliub is oilier than 
unity In this cose death may result from auto- 
asphyxiation or atarvation, cle|ieiiding upon whether 
the oxygen or the carbon dioxide is the gus ex¬ 
hausted. The aatnrated atmosphere inside the bulb 
may cause the death of some sp<f les, since observa 
lions have shown that some plants die or at least 
become pathological when grown in a saturated 


atmosphere Fiivironmental oonditioM inude the 
bulbs arc particularly favorable for many forms of 
bacteria and fungi, and if pathogenic forms are 
present when the apparatus is sealed, they very often 
bring about the (k'ulh of the enclosed plant 

Pliinls ore often cla-sitied sun or sliadc plants, 
dejiendmg upon the light c'onditions under whuh 
ibcy grow Um hjkI it has been found tliat the two 
tNpi'H natl dilTcrenlK in tliese chambers. A sun 
plant, Aiirh as tobucio ran Itvi fur only a few days 
unless it IS giv( n strong diffus'd light, white a fern 
or club iiio-)S will dll umlr r the Kainc treatment, but 
thrive whin kipl in wiak diffu-(*d light Sun plants 
(4S a (InsH an rat In r uiiAatisfac ior\ for these (ham- 
la rs, since the heat that accompunics the greater 
light iiitensitv IS imprisoned by the bulb and rends 
to injure the plant 

Plants More Adaptable than Aniraals 

The alnlitv of a j>lunl lo nurviM* in a (IomiI sys- 
terii seems to Ihut no rdutiuii to its evolutionary 
position 111 the plant kingdom, species from club 
mosses to flowr ring pliintH have been testi d with 
siini^fiil n«iills Plants which normally require 
a rather higli relalue humidity for their best growlli 
seem to do better ibaii tliosr growing best in a dry 
alinospliere Many plants whin token from green- 
liouhi (ondiliuiiH and siubd, will quickly lose all 
their leaves and then grow a new set which Is ap¬ 
parently la'ller adjuslid to the moistua* conditions in 
the new (iivironmint So far no plant has produced 
viable sec(L thus completing its normal life i ycle 
There is, however, no tlicorclu impossibility of 
ilemon»«lrBling suth a complete life cycle in a prop 
rrlv udjusUd container of sullicieiit size This sug¬ 
gests an interesting senes of cxperimenls 

These grts'n plants living and growing in hermet 
ically sealed conlainers give an interesting demon¬ 
stration of the lyilic proc'i'sses incurring in some 
organisms Also the enclosed plants m their form 
and ajqiearaiKes show ext el lent examples of the 
adaption of organisms to their environment The 
theory that plant life preceded animal life in its 
appeararirc upon ihe earth is held by many scien¬ 
tists and this ability of greLii plants to live the con¬ 
fined exiMlenre told of here demonslrateN the deSnito 
possibility llial this could have been tlie (»»e. 
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Beacons of Safety 

^Day and Night, Lighthouse, Lightship 
and Buoy Safeguard the 
Maritime Highways of 
Commerce 
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|PAR1 from lU incwtimablr value to 
maritime commrrrt the lighthou^ »er 
vice niake^ a ntrong sentimental and 
even dramatic appeal to those of us 
who ha^e occasion to go down to the 
oea in Mbipa fbe hnlliant far Dung shaft of light 
from some towering hghdiouse and the twinkling 
light from some channel hue y are alike the trusted 
fnend of the voyager—ntm nu rt tugerly watched 
for and none more warmly welcomed 
At the time of the urganiration of the I nited 
States Government there were ten lighthouses owned 
and operated by thi colonici Ihrsc had been built 
between 1716 and 1789 when Portsmouth Harlor 
Light was erected Five ether lighthouses were 
under construction by the colonics and Virginia had 
gathered materials for a lighthouse it Cape Henry 
It is of interest to note dial of these 16 light stations 
all are m operation today 


A 40,580 Mile Coast to Guard 
The institution of a fc g signal system dates from 
1719 when a large (,uii was installed at the Boston 
I ight, *Ho answer shi| s in a fo^ and this gun 
which bears the dale 17U0 rin sull be seen at 
Boston I Ight Station Boston Light was burned by 
the Amerirans more than on r during the war and 
repaired ly the British who howceer on evacua 
lion blew ii| the light For *«even y diereafter 
there wa^ n light shown but in I'lU the legislature 
rebuilt the light on the original lines 

rhi United Mat 'i I ighlhousc Service "is charged 
with the establishment and mamtenanre of aids to 
navigation' It^ executive office is in Washington 
D C under th (< mmmsioner of Lighthouses 
George R Putnam The service w divided into 19 
lifl^thouM disliirts anl the force compo^ of 
civilians except in tic three river districts which 
are in charge of oflicers I the United Stales Corps 
rf Engineers One or i ere lighthouse depots in 
each diMncl MTvr for the st raf,e unci distribution 
of supplies and apparatus AUo rn Stalen Island, 
New York Harbor is a general lighthouse depot 


where manv supplies for the whole service are stored 
and sent out for dietnl 11 ion, and much technical 
work in I he way of testing apparatus and supplies 
IS earned on Fach district is provided with a 
hghdiouse tender 

The juri'wiirlion of the lighthouse service covers 
the Atlantic Gulf Great 1 ukes and Pac ific C oast the 
(nnripal interior rivers Alaska Porto Ric i and 
Hawaii and all other territory under the jurisdiction 
c f the I nit( d Slates The Philippine Islands pro 
\ide their own hothouse service and the lighting 
of the Panama Canal aid its approaches u under 



AN HAWAIIAN UGHTHOUSL 
Siiuaerd OH Kmtn laUnd it u 2i6 /t«t above sea level 


the care and supervision of the federal government 

The total length of coastline thus served totals 
40580 Htstute miles, and to safeguard this great 
stretch of our shores calls for a total of 16 173 aids 
to navigation of which 5 799 are lighted and 10 574 
are uolighted Under the heading of lighted” Are 
the mam lights minor lights light vessels gas buoya 
ind float lights Under the head of ' unlighted aids” 
are fog signaU radio fog signals, submanno signals, 
whittling buoys bell buoys, other misrclloneoua 
buoys and day beacons 

The term minor light includes post li^ts and 
small li^hu generally not attended by resident 
keepers but looked after by persons living m the 
vicinity Light vessels are us^ as a rule to mark 
off •chore dangers or approaches to harbors where the 
building of a lighthouse is not practicable or eco 
nomiral Gas buoys mark important channels or 
shoals and act as general guides for navigation 
Float lights are small lights earned on a float or 
raft and they arc used at the less important places 

Buoys and Span Most Numerous 

Fog signals include various types of air and sub 
manno sound producing apparatus and radio signals 
for thick westher Radio fog signals are low 
powered radio stations sending automatic aignab 
from lighthouse or lightship, which are roceiv^ by 
radio compassea on the ship and enable navigators 
to obtam their bearings Submarine signals are 
auxiliary fog signals, which ore sent out from belb 
operated under water Hiey are usually pboc^on 
light vessels Whistling snd ^11 buoys are operated 
by the motion of the buoy in the sea 

The most extensively used of all aids to naviga 
tion are buoys and spars of various types Day 
beacons include minor fixed stntotures which do not 
carry a li^ the most common being a post or 
spindle beanng a target of distincUve shape and 
color 

It n of mterest just here to record die total num 
her of principal l^t stations, IhAt vosels and fog 
signals throu^out the world. These, however, do 
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not Include the Great Lakes of North America nor 
rlvm beyond the limit of sea-going navigation. 



Ught 

SfatiMs 

ligAt 

f'eise/j 

Fog 

Signms 

Europo 

North America 

7,428 

167 

806 

3,085 

47 

696 

Asia 

1,552 

38 

122 

Australia and Oceania 

755 

.3 

23 

Africa 

C22 

1 

13 

South America 

398 

7 

17 

Total . .. 

13320 

263 

1,677 


The lighthouse proper is an allended light where 
resident keepers are employed, and the types of those 
vary greatly. The comnion form for harbor or lake 
lights is a combined tower and dwelling of limber 
or bnck construction. For the more important 
lights, the tower u separate from the dwelling and 
generally is of fireproof conslrui tion. The towers 
of this type are of masonry with stairways, lantern, 
et cetera, of cast iron Tliose of a more recent tvpe 
are built upon a siruitural framework of wrought 
iron or steel with an enclosed stairway in the center 
The latest development is seen in the modern rein- 
forced-roncrete towers whiih are now standard 

Evolution of Our Moilcm Lighthouses 
Gimplete equipment of a light station on land 
consists of the light tower, oil house, fog signal 
building, keeper’s dwellings, workshop, water supply 
and drainage system, landing nharf, boathouses, 
bam and other slrmiures Where there is no ion- 
venienl projcctmg peninsula or island or rock to 
carry a lighthouse, some difikult engineering work 
frequently has to be done In some cases, a massnt 
I'ofl'erdam is sunk through the overlying sand or mud 
until a firm foundation of rock or suitable liear 
mg material is reached and upon this is built the 
concrete or masonry struiture Elscnhere, circular 
steel cylinders are sunk, dredged out and then filled 
with concrete In other cases, as on the Great Lakes, 
cribs filled with stone are placed on the hollom and 
capped with concrete or other masonry Many 
lighthouses are built on the ends of breakwaters or 
pierheads at the entrance to harbors—the existmg 
structure being used as a support, and strenglhened 
to provide a sure foundation and avoid vibration 
The height of the towers is determined by the 
nature of the shore and the importance of the light 
On the Atlantic Coast where the shore is low, tall 
towers are required On the more lofty shores of 



ON A CAIJFOJtNIAN HKkAKWArKK 
ThiB haritor lighthoute has n hracon of 67jnfiO caniilc poiirr 


the Padfii, low lowers on pruiuimnt luudlaiidH siif 
ficc Thi tallest tower, at Cape Ilutteras, ih 191 
feet high Cape Charles 191 feel, ( ape May 170 
feel. Fire Island 167 fetl, and Cape Henry 16S feet 
an some of llie tallest of our iighthcMiseN 

The earliist lighting apparatus lonsisied of an 
o|»en coal wood, or piuh hri biirnid on the lop 
of the UiHcr The first Boston light uwd tin mis 
toniarv oil burner of the period, the illuininant 
lieing fish or nhale oil By 1812, H{Hrni oil, liurned 
111 a lamp on the Argand pnmipul was jii gi m rui 
use By IH'lfl the hull’s eye **niagiiirirrs'* had given 
place to refill tors, paraboloid in form and heavily 
hilvered. Then came the Fresnel liiis whnh is built 
up of glass prisms in panels—the advantage of 
which coiihisled in the greater brilliancy and the 
fail that a large proportion of the light is loncen 
trated into powerful beams useful to the marimr 
Kerosene came into use In 1877 ond il uliimatel) 


became the principal illuininant—the present form 
consisting of a coiimilnr wuk using five wicks for 
the largest sizes The latest and most important 
lights bum vaporizid kerosene under an mcandes 
cent maiille Acilvlenr and oil gus are used for 
lighted buovh, unalleiided lighted lieacons, el cetera 
One of these, located in Molokini Island, Hawaii, 
has burned continuously night and day since it was 
iiistulLc d in 1911 

File lights c»ii a properly marked toast should be 
■w* close that a vessel approaching land will always 
Ik in sight of at IcNist one liglil, mid this condition 
w met on our north Atlantic HeabourcL To avoid 
confusion hilwrin lights, the) are given distinct 
(horaitenstKK and the more important now carry 
nasliing or oc'culling lights—the effect being pro¬ 
duced Jiv revolving the lens or ]>y some form of 
moving shuller vshic h shuts c»ut the light at intervals, 
the motion Iwirig rcguluir^d b> clockwork 

\ Bciiin of 712,000 Candle Power 

The range of the light is driprminrd b\ its height 
abuvi MU and its power Tlie highest light is at 
('ape Mendormo, 122 feet above high water, with a 
range of uIkiiU 28 luilc^ Tht Mrength of illumina 
tioii IS measured in cniidlc' jHiwer—the most |>ower 
ful light in this lountry being at Navi-sink. New 
Jersey whic h throws a )h am of 7l2,tHNI c andle 
powir 

In iBHc of fog, the work of the lighthouse is taken 
lip by the fog siren, whiih ina> be disiriiied as a 
powerful whistle and horn operated inlennitlently 
b} steam or lomprcssid air 

The hglillioiise service inointaitiH light vessels at 
UJ stations Till y arc generally i mploved for mark 
ing danglers at sea, approiiches to harbors and ini- 
imrtani (muiiIh in the ffj|irM*M of vessels, m locations 
where a lighthouse loidd no! lie built Their equip 
incut commihIk of powerful lights at the mast head 
Sirens and subinariiie liells. Simt* they must stay out 
in all weathers they are stoutly Imill with a high 
fm board and heavy moorings (ireful provision is 
inadc for ihe ccmiforl of the crew, whicii consists 
III a fir^l class vessil of four or five officers and ten 
or eleven men Although the work of the service 
|H pninarilv concerned with the niaintenamr of aid-* 
li> navigation the fitords of the service arc replete 
with inanv heroic re«<iues of persons or vessels in 
distrrss —ilic annual report for 1921 recording 12S 
occa^ioiiM 111 which salvage of life or properly waa 
rendered b) employees of ihi lighthouse service 
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Fingerprints as Identification Marks in Ancient Greece—a Brief for Early Trade-marks 

It will proiial)!) be news to our nailrrs to know that a knowledge of finger material by a stamp or die 3 Painted linear ornament made regular by the 
pniitb may bt addl'd to the list of Greek ui hiexenn iits We present a most poller's wheel 4. The nearest atlual type eorresponding to ihc ancient Creek 

interesting senes of pnturpH reprodui^d from “The Argive lleraeum*' by Sir terra cotta» fingerprints from Scotland Yard 5. At the^left ii the baie of a 

Charles Walston I iti H, Ph I) (Honghton-MifBin & Corapanv) Sir C.harle-s small “tear Louie” with a print resembling a fingerprint;*at the right, base of 

belief's that tin (fmks nnogni/ed the remarkable indixidiiuliHin tharailer of a 6i*-al or vase foot bearing a fingerprint pattern. 6 Fnlargemenl of the base 
fingerprints and in ide Miini praciiral applieation of this discovery, such as tht so as to bring out the pattern 7. The base itself and at the left an impression 

Use of a lingiTpnnt a seal or trademark He supports his theory with cogent from a tear bottle base 8 Modem vases made to test whether the Greek 

arguments and thi \iiv iiili resting iHiiitrations lend to di monstrale this, par patterns were due to the potter cutting the vase from the wheel by a string. 

Ill iilnrl), examples niMnl>ered 5, 0 and 7 The little -*eal or \ase foot is the 9. The bases of the vrooden vases show no surh fine lines as the Greek examples, 

foundation of his theory whnh wn** tc'sh d b) lumpansons with fingerprints 10, 11, 13, and 14> are given as examples of engraved stones, gems and ivories 

in till Osllon Laboratory and in the files of Siotland Yard Tie considers that showing primitive work nearest in shape to the fingerprint lerra'^otta fragment 

regular i^tamps and dies were produi'ed and then pressed into the softer material IZ Wi are not deceived by \he unintentional fingerprints of the potter as shown 

The \uriniis examples mav l>e briefly nfirred to as follows ] Incised free on an Egyptian wine-jar stopper The archeologist has constantly to be on hla 

hand lines madt regular by the polterV wheel Z Impressions on softer guard against false conclusions drawn from purely circtunatantial evidence. 
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COMFORT, Sl’EH) AND SAFETY 


Thru utre the rfguUemtHlt for this rxpren enuter iphieh ii 76 feet long with 13 feet 6 uichoM tram Perfea in her appotnimi uu ami plunomcaal in peiformanrr, ihr latonl 
itgregattt all the opeiatlng funetiont from the gaarlert of the matter, thereby atianng pneaey while the mechanuM drnga aceompluhei a tperd of 14 milet per hour 








AN UNIQUE MlATliRE 

The water4uhHcated ctUless rubber bearinsj used throughout on the propeUcr thafts are unusuaL There 
are grootfcd spually opposite to the turning direction of the shafts thereby for ring uater through the 
bearings at aU times Suck flexible bearings urt to tUminrtle inhration by holding the shafts in perfect 
aUgnmenl and also do aunty u,tih the neccssttr of peric^tral otltng 



MAYBACKZEPPELIN ENGTNFS A NEW TYPE OF Hlil L DESIGN 

Reversible engines like the above, of 450 horsepotuerp form the power This has been created by embodying the methods used in Zeppelin airships Double planking and oak 

plant. Coordinate control makes possible operation Oi a uniC, complete frames reinforced with shrl, are stiflened by a separate frumiwork constturted of specuU corrosion- 

reverse being accomplished in six seconds proof duralumin which li not only strong but exceedingly light 


A Zeppelin Express Cruiser 


Leuont learned in ihe air have now been applied to the water. A new 
type of expreu cruiser has been demonstrated which has a light hull rc>in< 
forced by a separate duralumin framework, thereby assuring ample strength 
to carry powerful engines sunilar to those of the dirigible, £aOs An^^Us 
Three 12-cylinder V-type motors with roller bearings throughout, in 
place of the usual babbited bearings, develop 1,350 horsepower at 1,400 
revolutions per rainote, consuming .42 to .48 pounds of gasoline per horse¬ 
power hour Special carburetors render the engine fireproof 


A central control at the bridge, operates the three motors in unison. 
One cam shaft controls all the \ul\es Tins can be shifted so that the 
motor will dri\'C ahead or aslim without a clutch, complete re\ersc being 
accomplished in six seconds. Compressed air is used for starting 

A new type of quiet running gasoline electric generating set is used, 
which furnishes power at 110 volts, so that all accessories may l»e of the 
usual household standard This generator can bo immediately set into 
action bv throwing an electric switch in any place in the hoof 
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1 lib \i L-MbTAi Aimhip, MC-J Has a Gas CAPAriTY ur 200,000 ( uBic Fm and a ( jiciiinc Ranla of 2,200 Milks at 70 Miles Plr Hoi ■ 


Metal versus Fabric 

AU-inctal Naval Airship in Which Duralumin Plating Is Used as an Outside Covering 



HK stilislilution of inotal for wood and 
woven fabric in the tont»lru< tion of uir 
planeH ih one of the outstanding sue 
ceases of the past few years of airplane 
design and construction It was 16 
)ears ago that the Scientific Ameruan offered a ten 
lHli\e design for an all metal plane and pointed 
out the advantages of «lrength, reliabilit> and high 
s|)eed that would iharaiterise a fully streamlined 
monoplane mai'hine, if it were built throughout of 
one of iho new metal allots To the Junkers uir 
plane, produced some eight years later, m due the 
iredil for the first successrul demonstration of the 
pructuability of an all metal plane Sint< that 
time, progrr«« has been so rapid, that practitally 
all of the lip to-date imi(hiJii*s inibody metal eillier 
111 part or entirely in their (onstruttion It whs an 
all metul plane, it will lie remenilM n il, that rar 
ried Cominandpr Byrd on Iiih nieitiorabli trip from 
Spilxliergcn to the north pole and hack 

The use of metal hu\ing proNed such u siuns** 
in airplane construction, it was inevitulilc that some 
progressive engineer would altnnpt its use in ibc 
mnslrmtion of airships, and it is now huiic five 
years since a group of leading automobile manufui 
lurers of Detroit authonxed thnr ihief engineer, 
Ralph H l'|>son, lo proceed with his d(*signs for hii 
all-metal ship The tonfidence whiih led the Air 
craft Development Corporation to enter ujioii the 
heavy expense of this investigation was IwHcd upon 
a ('onsiderution of five notable advuntHges which 
siuh a ship would possess over the present skeleton- 


frume, fabrn covered dirigible These are strength, 
resistance to complete fraiture, lightness, fireproof 
r|ualily and durability particularly as rt'gards re¬ 
sistance lu the effects of the weather 

Mr Upson saw that to bring the present rigid 
airship up to the point of efficiency realized by the 
metal airplane, in its own field, would be a problem 
of engineering and production An airship of this 
lyjM* must l>c fireproof, weatherproof, durable and 
firm III Its structure, able to meet and carry through 
in any kind of wcuth* r that it may encounter, and 
lastly, economical in the ii«e of gas and ballast 

Uae of Metal Cuts Down eight 
I* xpcrience with the present dirigibles has shown 
that, after nut ho \cry iiihiu months of continuous 
sc rvice and exposure to the atmosphere and weather, 
the fabric coicnrig deteriorates so ra^ndly that the 
^hip IS no longer safe to iui\igate, and when that 
poiiii IS reached, the old coiering must Ik* reino\ed 
.ind Hfi eiilirely new one put on 

The Rrst dougn, which was for iin express airship 
of l,600,f)00 cubic feet, revealed a load-carrying 
(upatilv, speed and power efficiency superior lo that 
of the larger faliric covered ship, Shtnandoah 
Moreover, in summing up the state.nient of weights, 
the encouraging disclosure was made that there 
would lie an actual reduciioii in weight as lompared 
with fabric-covered ships. This is due largely lo 
(he fact that the oul«*ide metal plating not only 
carries the tensile and shear stresses, hut also, by 
«*o doing, rediic'es the size and weight of the internal 


framework For we must bear in mind that, because 
It yields so rapidly to pulling or stretching loads, 
the outer fabnc cannol take care of the shearing 
stresses, its only function u to resist the air pres¬ 
sures developed in flight and to give to the ship the 
necessary, unbroken stroamline form. 

In the Shenandoah the shearing stresses were car¬ 
ried by an elaborate system of diagonal wires be- 
lwt*en the various intersecting points of the metal 
framework Were it not for these, the bending 
stresses on ihc hull would cause the framework in 
twist out of shape Just here it is interesting to 
note ihut Hear Admiral Dvson, one of our ablest 
engineers, noted on his inspection of the wrecked 
ship that several of these diagonal wires in the 
framework, either broke or pulled out from their 
connections at the interscchons of the main girders 

Both ihe mathematical and experimental investi 
gallon of Ihe niclal ship showed that the metal cover 
can take care of these stresses with a cronsiderohle 
factor of safety 

Compared with the fabric-covered ship, the metal 
clad has but one surface layer as against five 
layers (exclusive of frame I from outside lo inside 
luimely first, the outer covering fabric, second, 
the shear wiring, third, a network of winng to take 
the gas pressure, fourth, the c nrd nettings, and fifth, 
the gas cell fabric lined with goldbeater skin To 
these must lie added the mam framing of the ship 
As compared with the above, (he metal-clad ship 
consists of an exterior gas-tight, metal-covered shell, 
to the inside of which is riveted a system of longi- 
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INOINhh tOK THt Aft 2 

Thew ihff^-cyUndtr enginrs $huw cAc type of the n\ne<ylwder on» to be lued 



THE ALDMLTAL CAR 

The /ramoif ani the eorrugeted tidn mnd foer are of special iaralumin metal 
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NFW TYPE HOOKING MAST AT FORD FLYING FIELD I LAN OF CAR OJ- Tllh \t( J SHOVUM I N( INhS 


Th$ $lup moori at the top of track at {eft and hauied down the troth to the ground 


Notice the puUman arcommodaiiot a gail r tat atory f i I taik% and c ntrol eqtapmer t 


tudinal and trantvfnie girders which, biHuuM the 
shear stresses are taken iii considerablt part by the 
metal cover, is relatively raurh lighter than the 
corresponding mdependent framing of the fabm 
covered ship 

For several years past the Aircraft Development 
rorporation has earned on a series of investigations 
in the navy wind tunnel in the laboratories of the 
Genera] Motors Company and at the Bureau of 
Standards, Washmgton, D C 

It was decided to build at fir*it, a small expen 
mental ship of 200(KK) cubic feet capacity which 
is about the size of the largest known non rigid 
blimp that has so far be in lon-ilnicted in this 
country At recent hearings before the Committee 
on Naval Affairs of the House of Representatives 
the leading officials of the company including Ralph 
H Upson Chief Fngineer and (arl B Iritschc 
(. eneral Manager appean d before the commission 
and presented the mass of data which had lieeii 
gathered As a result it was decided that the new 
hhip should be built for the naw to be umcI in ex 
penmental service and fc r general training purposes 
and an appropriation of KX)000 dollars was ncom 
mended 

As regards the matter of construction instead of 
building the girders of triangular cro'is section, with 
thiee longitudinals loUiied together comparatively 
simple girders of modest proportions will be used 
for short spans, inlercostals, and stiffeners These 
are formed out of a single sheet and finished in a 
punch press Various sample control members such 



READY FOR RIVETiNG 


A mttn longUudtnol member Unod up m the jigt There 
art no etroight membert, ail being curved 


as hns and rudders have been built and 1 >adid with 
sand to the point of destruction la every cise they 
have exceeded the designed factors of safety In 
fact samples of moat of the other members and 
details have been made with the result that tl)e actual 
building of the ship will be mainly a job of re 
production 

Sini e the 200,000 t ubu foot capacity ship which 
is to be built for the Navy contains no separate gas 
cells but consists essentially of one gss ciU formed 
by the metal covering it will be realized that the 
matter of (.as tightness is all important The «eams 
of the metal both longitudinal and lateral are lap 
iiveted with three rows of rivets to the Mam To 
do this work a most ingenious lit lb riveting m ichinc 
has been developed by Fdward Hill f rinnlv of 
th< naval aircraft factory at Philadelphia which is 
capable of putting in 7 500 rivets per hour Ibree 
small wire rods puss through the up|>ei arm rf the 
riveter and punch ihiir way through the plates 
They are then sheared off and the rivet heads closed 
- ill of these opeiations bein^ mtoniatic and eon 
tinuous The all impoilant quesiu n lef pis tightness 
has been solved by these triple rivctrcl ^ ims It 
was already known that riveted ble 11 gasometers are 
much tighter than any holders mide of fabric and 
hence the same niutivc rivet spi ing wis adopted 
us IS used in gasometers Ihe rust that works into 
the seams of a steel gasometer assiMb greatly in 
making them tight, and this qiiulily is supplied in 
the airship by using a specially pn pired seam dope 
Here again surprising results wtie obtaim d Care 
ful tests have shown that this rivet and do|)e con 
struction averages, in the specimens tcMid less 
than one tenth the leakage usually specified for 
goldbeaU r skin fahne 

Zeppelin Shape Not Efficient 

Another advantage of the use of metal covering 
IS that It eliminates the flipping and the moMun 
absorption whii h are common to fahrii ( ntics 
of the use of metal roveruig have claimed thit it 
would fail due to flapping and vihratioii effects 
Laboratory tests however have shown that, after 
rniiibined flapping and torbioiial stresses, earned 
to the extent of many millions of movements, there 
has been no depreciulioii in the strength of the metal 
Distortion of the ship from its onginul circular 
form IS prevented largely by the double curvature 
(longitudinal and transverse) i f the hull surfice 

We have already remarked that the experimental 
investigation of the proposed ship brought several 
agreeable surprises Among these is the fart that 
a ship with a fairly short and compact hull is mm h 
more easily dnven than a ship of the tvpical 7ep 


(Him tv pc /ippeliii believed llial for ease of pro 
pulsion a long ship uf relatively small diameter 
was necessuiy and subscqmnt construction has been 
guided appanntly bv thit same belief but the navy 
wind tunnel experiments show that the new plan 
hull form has a lower nsistance for equal volume 
than any shape hitherto produced The length 
diameli r or fineness ratio of the MC 2 is only 28 to 
1 that IS to say the metal i lad ship is only 2 8 times 
Its diameti r in b ngth whereas the Sherutiulttak wav 
8 6 to 1 and the L Angelei is 7 2 to 1 

Early this year in an address before the Society 
of Automotive Engineers ( hief Engineer Upson 
made ail inlerrsimg icinpurisin of the new ship 
with the Shentirui nth as regards their relative longi 
tudinal Htrenglli He states that the worst bending 
moment for oidinurv ojierali »n lonsidered in the 
design data of the Shtnandoah was reached at vn 
angle rf pit h o( six iltgrets relative to the aii and 
at a spied of k> miles per hour Assuming hydro 
gen infl'ition at tin bliwuff pri«sure of 10 milli 
iriPlers a safety fiet r of i (>8 is indicated in the 
top ]rnp.itudinsl me ml ( rs Ibr Ifr 2 (metal cladi 
iindi r the suite eoiidilioiis except with blow off 
pressure of 100 niillnm icis shews a minimum longi 
tudinal fa lor of safety of 9 0l Ihi fabric cover 
mg >f the Shttmndoih offered practically no rcsis 
lincc It lM^dlnr^ sliesses The instant such sirehses 
were ipplicd the fubni stretched throwing the 
wholi loud upon the fr icwork In the metal clad, 
the cuter metal lovenng assists very materially in 
I irrying smh stresses 



A IILIL SKTION 


Thu thow^ sections of t/r longttiinal and tran v r 
membert attached to the outer duralumin covering 
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Lookini, Up tus < u ago Rivn taoM Lakl Michwam 


What Lowered the Great Lakes 

Jupiter Pluvius, Not Chicago, Mainly Responsible for Low Lake Levels 

By J Bernard Walker 



|0R the past nine >ears the level of the 
Great Lakes has Iren sinking steadily 
Look at the diagrara at the bottom of 
the following page shown g lake levels 
from 1860 to 192'> Today they an 
2*" in hes below normal Those low levels art 
causing serious conrern—as well they may The 
Great Lakes' shipping which has earned 110 000 000 
tons of freight during the open season is alarmed 
because the vanous channels which were blasted 
or dredged by the army engineers to provide 22 feet 
of water now show oi ly 20 feet and since ships 
cannot 1 ad to their full draft there is a resulting 
loss to the carriers of about three million dollars 
per voar V ir oui harhon are similarly afTi led 
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and if llie lowering of the levels continues costly 
dredging will have to be resorted to Suburban 
residents alike in the wtly mansion and the modest 
bungalow find that the water which f irmerly bor 
der^ their lawns and grass plots has receded until 
wide stretches of mud or shingle spoil the appear 
ance of their homes 

Chicago Not the Culprit 

Let us now turn ir thoughts to the largest of 
the lake cities Giicago In the early years of its 
growth Chicago all wed its sewage to flow into 
the small Chicag River a few miles m length 
which empties into Lake Michigan From Lake 
Michigan Chicago lakes its drinking water As 
Chicago grtw in ; ipulation the inevitable happened 
and the city was visited by serious typhoid and other 
epidemics The I ac term got into the drinking water 
To remedy this conditu n Chicago dug a large dram 
age canal 214 feet deep from 161 to 300 feet in 
width and 28 miles in length from the Chicago 
River to the Des Plaines River which empties into 
the Illinois River This in turn empties into the 
Missouri Rivir The canal was cut with a down 
grade from the ChicapO River to the Des Plaines 
River and the Chicago River was dredged and 
widei ed Hence when the canal was con pleted the 
flow of the Chicago River was reversed and tlie water 
flowed from lake Michigan by way of the canal into 
the watershed of the Mississippi River Today, the 
water from Lake Michigan flows at the rate of about 
8000 cul ic feet per second from the Lake to the 
Missusippi Basin carrying with it the sewage of a 
city of 3 200 000 people 

The withdrawal of this amount of water has low 
ered the levels of Lakes Michigan and Huron by 
five inches 


fhe drainage canal was opened in 1900 and in 
the eight years that followed there was plentiful 
rainfall and the drop of five inches was not notice 
able Nobody ihou^t or cared anything about the 
matter But in ihe year 1909 Ae level of the 
lakes began to fall and people began to adc why 
In 1917 there set in a penod of diminished rainfall 
which has conUnued to the present day with the 
result that the lakes are at a lower stage than at 
any time since 1860 Our diagram showmg the 
fluctuations of the levels in Lakes Michigan and 
Huron tells the story 

Now when it became manifest that there waa 
taking place a steady fall of levels the great mlies 
that lordir on the lakes and the vast shipping in 



HOW WATLR UNDERCUTS 
The eretiM eeasca ikt ewAaaffii# redfc la fdl 
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teitsts began to look for a calpnt« and they thou^t 
they had fooBd it in the Chicago drainage canal. 
Thanfca to a widespread {nation-wide in fact) propa* 
gai^da, the public has bwn led to believe that the 
whole trouble abould be charged to Chicago. 

lUa ia unjiut, for, as government statistics show, 
Chicago ia responsible for only one-fifth of the 
shortage—20 inches being due to small precipitation 
and rather high evaporation, and only one fifth, or 
five inches, to the water ^awn off through the 
Chicago Drainage Canal. Let ua turn to the records 
of the Weather Bureau. We quote from a recent 
report by P. C Day, head of the Bureau *The 
longest period with precipitation continuously below 
normal over practically all portions of the basins, 
embraces the last eight years of the period 1917 to 
1924. • . • Including 1925, the period is in¬ 
creased to nine years. Tite average deficiency for 
the entire watershed during thu period was more 
than two inches per year and ranged up to six inches 
or more in some portions.’* 

Englneora Can Clrcnmvenl Climate 

To understand how from two to six incha deficit 
could have pulled the levels do%ni to the present 
stage, study our map entitled “Great Lakes Drainage 
Basin,” from which it vnll be seen that the deficit 
waa felt not only over the lakes themselves, but over 
the land area drainmg into the Lakes. 

From all of thu it will be evident that the low¬ 
ering of the lakes is not due so much to the struggle 
of Qiicago Co solve its portentous sewage disposal 
problem os it is to climatic conditions. 

Chicago is not the only center at which water is 
being ortificully drained out of the Great Lakes. 
We have before us a letter from the Secretary of 
War, transmitting letters from Brigadier General H 
Taylor, Chief of the Corps of Engineers, and reports 
by Col. J. G Warren and by the Bcurd of Engineers 
for Rivers and Harbors, dated 1921, from which wo 
learn that the Chicago Drainage Canal was then 
withdrewuig 8,800 cubic feet per second, the 
Welland Canal 4,500 cubic feet per second, the 
Black Rock Ship Canal, 700 cubic feet per second, 
the New York State Barge Canal 1,000 cubic feet 



FACTS ABOUT THE LFVELS OF THE GREAT LAKES 

dkgrm ahem Iks sartetoa s/ tka Zss^ a/ Askes Harea oad JIltdUian. AsiMr dZsfrain i$ a loniitmdimal section ohowing the depths md recent mean stuUen IsobZs 



GREAT LAKES DRAINAGE BASIN 

AND 

CONNECTING WATERWAYS 


WATERSHH) OF THE GRIAT LAKtS 
ft is not extmstve and dramagr to the lakea u amall The 
*npply M nor great enough for the demand 

per second, and the Niagara Power Companies, 
50,885 cubic feet per second—all of these with¬ 
drawals having their effect upon the le\rl of one or 
all of the Great Lakes, except Lake Superior The 
outflow from Lake Superior is control led. by sluice 
gates, and the leiel of that lake can be maintained. 

If the raising of the lakes hy over two feet was 
mainly de|)endent upon the rainfall, (he outlook 
would be extremely alarming, although the Weather 
Bureau report on lake levels has this to say “It is 
therefore safe to predict that fluctuations in the 
amount of precipitation over thu region will occur 
in the future as in the past, and we shall again ex¬ 
perience the generous distribution received during 
(1m earlier years of rainfall measurement in this 
region” But, fortunately, we do not have to rely 
exclusively upon the caprices of the climate, for 
It is within the resources of skilled engineering to 
raise the lake levels to any desired stage and main¬ 
tain them at that stage independently of the rainfall 
fluctuations. Fortunately, the matter of artifirial 


withdrawal of water from the lakes is under strict 
finJcral Mupenuiun The pf^nriissions to draw water 
whuh have been made, were granted as a temporary 
<ir einergciic) nieahure only, partuularly iii the case 
of Chiiugo, whose permit is n vocable at any time 
The corps tif army ingineers, whuh has immediate 
supervision of this maUir, is jealously guarding the 
intcniits of all conn rued in this matter, and in the 
report above referrc<) to they urge that no further 
permits for the withdrawal of water shall be made 
But, by fur the most iinporlunl and effective 
meihnd of raising lake livrls is h) the construction 
nf submerged weirs at the eiilrunee to tbe Sl Claire 
River at the Houihirly iiid of Lake Huron and at the 
entrance to the Niagara River Huve wein would 
niU present a parlnularly diffifiib engineering job 
and the lohl, in conipansnn with the benefits re- 
I rived, woiiM bo coinparativcly light The natural 
outflow from lha laki's would continue as before. 

Niagara Falla in Danger 
We pnwnt two (hagruins showing conditions at 
Niagara Falls and one of the plans by which tbe army 
engineers would prrnianeiiily restore their beauty. 
Because of the great amount of water which flows 
over the cenlrr of the llorschhoi* Falls, there is a 
serious and rapid underLUUing nf the cliff, and at 
low water, long strelihcs of the crest line near the 
Canadian side and near Goal Island are laid bare 
The army engineers suggest tbe building of a curved 
submerged dam a certain distance back of the Horse 
shoe Fulls, for the purpose of diverting a large por 
lion of the flow toward the shoaler portion of the 
fulls and reducing the amount of flow at tbe center, 
where the undercutting is taking place. With such 
a work installed, they claim that not only would 
ihe scenic beauty be permanently preserved, but it 
would be possible to double the amount of water 
that IS used for hydraulic elcfinc power. 


[ In our October issue, we shaU deal with the Sani¬ 
tary District of Chicago and describe the great 
seuage treatment works nhtch tvUl ultimately 
redtire the amount of uattr that will be drawn 
off from Luke Michigan 
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Four Interesting Members of the Reptile Family 


Two of the groujw in the Amenran Museum of Natural History, ore nhown 
at the top and holtnm of this page In iht (enter, at the left, is a picture of a 
(rpHted basil and oppo«itr is a photograph of a headed lizard All of the 
lizards shown were photographed from life by Frofensor Haymond L. Ditmars 


The upper group » known as tho rhinoceros iguana group The group was 
jplanned by Dr G K Noble of the American Museum of Natural History. 
The lower picture gives us a glimpse into the home life of the Igutnid lizards 
of Lower California, and shows the great diversity of forms foundL 
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TIIIi, tlKST GOLD UKtDOP 
The first goid dredge butU to do, on a large scale, whnt the tndtM-tdaal ptospcctar dtd 
with the pan Compare this with the huge machines shoun in adjoining illustratiun'^ 
which dig JSjOfH) yards per day 


MAS^1V^ ijO\ 1) liRkl>Ch uy I QUAY 

Thu huge machine tccightng JfiOO tons, tuts its nun ihannif thioiifih the gold beat 
iHg nver sands, sifting out the fine fiakt s of gold and depositing the iiaste sand in 
plit s on eitht I side of the tkoitml 



SIDE VIEW OF FLOATING DREDGE 

7A« endless chain of buckets at the right is scooping up matenal from river bed, 
vhick is detivered to screens within the hull where the fine gM bearing sand is 
retained and the gold extracted 


FRONT END OF LADDFK DKEDi.E 

This ladder can be lowired to uorh at a depth t*i ftl feet Each bucket ueighs two 
tons and can scoop up 14 culm feet Lath boat tan handle ISjfHHi cubic yards of the 
gold bearing giavcl per day 


Huge Gold Dredges of the West 


The worlcTs biggest digging job is undcr^ way on the Yuba River—the 
historic producer of millions of dollars in the days of the California gold 
rush. In thiB region, six gold dredges, successors to the ^'forty-niners^ 
and their “long Toms” have dug 3^,000,000 cubic yards of material, 
and a survey of the gold-bearing sands shows that they have ten years of 
digging ahead of them Already, six of these great dredges, each costing 
from 700,000 to 1,000,000 dollars, have recovered 50,000,000 dollars in 
gold. The pioneer miner, working in the California stream beds, was able 
to dig and put through his sluice box only a few cubic yards of the gold 
bearing gravel in one day, but each of the modem gold dredges, working 
24 hours a day, handles 15,000 cubic yards, that is to say, it does the work 
of many thousands of the pioneers of *19, Bncfly, the gold dredge may 


be described us a bucket elevator mounted on a poiilnon or barge, with an 
opening or well ui one end through which an endless chain of buckets ih 
ci|ieratcd The buckets pass over a large circular tumbler at the lower end 
of the digging ladder and the entire bucket line is o{>erated by a power- 
driven sjirockct or tumbler at 'he up|>er end of the ladder The ladder is 
lunged at its uppi r end and its lower end may be raised or lowered as 
desired The bu( kets carry the gravel up to a hopper from which it passes 
into a revolving screen which *«eparatcs the gravel from the gold bearing 
sand The coarse material is then tonveyed to the rear of the boat. The 
fine gravel and the sand pass over Tifilrs or tables, wliere mirrury amnl 
gamales with and saves the fine gold The dredges are of massive con 
struclion The ladder weighs 250 loim and the lower tumlder 20 tons 
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THF VUI AGE WHICH HAS FGHNISHED MARBI F FOR NFARLY Alt THF SCMPTIIRES OF THE MODERN WORLD 
Thr uhue drifts that look Ilka snow oik the sides of the hills are really the unused fragments of briifuint u/hue marble thrown out on tht dumps of the many quarnes 


Snow-white Marble of Carrara Still the Best 



HOW TIH MASS Oh MAUUI h LOOKS IN |*LA( fc. 

Quarrymen earefulh study the \tfface of tach * xpou’d layer, to determine juU 
hon laig* solid btock> cun best be rut from it 


IHE great sculptors of antiquily worked under a double handicap. The 
rules of their art were still to be formulated and, worse still, they had 
to search out and test their own nmterials. The first really suitable 
Htoiie to he disiovered was the marble of Mount Pentelicus, in Attica. 

-^ From this marble were made the famous sculptures of the Parthenon, 

III Athens, most of which were removed to the British Museum by Lord Elgin 
Another famous ancient marble was that of the Isle of Paros Best of all, however, 
IS the marble of Carrara, a small town in southern Italy This marble was discovered 
in Roman times but was then called Lunan marble, from the Roman town of Luna, 
i loMC by After the fall of Rome, the Carrara quarries were abandoned for rentunn, 
until the architectural renaissance of Italy in the Twelfth Century Since then, most 
of the great 84u!pture of the world has been done in this Carrara stone 

In the mountainB near Carrara all the factors of earth history ha\p combined to 
produce a stone of extremely uniform texture and color and broken by very few 
fractures The largest lilniks of perfect marble ever quarried have lieeti obtained 
from these beds Among the six hundred or more separate quarries which have 
been opened in these mountains, only a few produir the very best grades of marble 
III other places the original i ha Ik was nut pure enough and the marble lacks the 
clear while color which makes it so much admired 

Since the World War, the graves of the many thousands of American soldiers 
who died and were buried in France, have been marked by temporary wooden crosses, 
“row on row” For some lime past, the Amencan Battle Monument Commission 
has been thoroughly investigating the numirous available materials with which to 
replac*e these crosses in order that they may endure indefinitely American granite 
—hard, durable,, but expensive—was given consideration, but Carrara marble was 
hnallv chosen beiausc of its beauty, greater accessibility and because it could be 
worked comparatively easily 



MODERN TRANSPORT INVADES THE QUARRIES 
Auiomobde trucks naw take the place of the thousands of slaves, mosilr captives of Mr, 
whose labor worked these and other quarries in Roman tunes 
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FA'FN HOUSES ARE OF MARBLE 
inaU Jiagmetits of niarlUe, even of iho bvst giuUitjf, are to romman in 
ieOrrara ihat antone can build hii bouse a/ them 


CKLAT blocks I)ESTr\FD FOK UORkS OV ART 

he (arrura J « '^hippid to sculptors and iuddns uU oitr 

ihe ctuluid tfur/i/ uho use it in the produttion of btmuijid nofk\ vf ait 



, . j TIMES THE AfUaENT MODE OF TRANSPORT STIIL PROVES TO Dt THE BFST 

rIMouth motor truckt and i' '"T” "/ '**• I" »» cnormourh 

■ rong aagont, etaun by ipant of oxen, /ail at mat done when Uieketanatlo uos aong the Cartata marble for hit gitatnt teorkt 
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Novel Devices for the Shop and the Home 

A l)e])artment Devoted to Kcccntly Invented Mechanical and Household Appliances 

Conducted by Albert A. Hopkins 



The clasp rcIcasi'M thi rake 
Engliah C ako Pan 

W h ore apt to tiiink ifial nur Enalish 
linllinn lut k invfnhnn ^hen ll comes 
111 linuM hold uriK It's l>ui iIiih ih not ihe 
I asr Bi iH islitiHn liv tiu illiiHiraliim of ihe 
(ske lin wiih a split nm ^h<n ilie i nkr 
IS bakeil, the pan is reimm d from the nvrn 
(III riasp IS liHisenrd and the rakr easily 
released from the metal rine 

A Portable Plano 

A n inventor lias como /ornard with a 
piano ivhich is so portable tliul it run 
he i^rrie^ In an automidnlc nMth tuse Ihe 
n suits obtained from lids miniatiin piano 
art tat'ellent althnugli of course not lum 
liarable to ihuse ubtaliml fmm one with 
8H notm 'I Ins piano is provided with a 
nmiivahlr unit rarryiiig llie slrlnffs nod ae 
lion another unit carrying kr\s of usual 
width and a tluril unit comprising the col 
lapNibb* frame It can be readily earned by 
one man from plan to place and tan be 
rosily token apart and packed in three bun 
din ]| can be reassembled in a \ery short 
vpai e of iJtnc J be eoiimling luiard the 
stniiKB. tile damper, the hammers and the 
actualiilg roils for the liammrrH are all 
mounleil os a single unit which may bi 
plaenf between the side frames mi as to 
in Itself form the bock of one half of ihe 
rear of the piano Tlw keys and the carrier 
ujmn which they are mounted form another 
unit who h can be slid into pis* e 

Finiithlng Concrete Roadway 

K OADIIIIILUINC. I, ■iniplirii-H br Ililo 
machine The eoncrelc is deposited 
bilnern steel eidn forms set for the proper 



The miniature piano U more than a toy altbonah Ita rmic^ la small 










A arrat labor saver In roadbulldlng 











Eternal rest for oM raaor blades 




This articnlate piano ran caNily be carried In an anlomofalle 



Slipping the cake from the pan 

width of the slab which is lu he made. The 
finishing machine rides on these aide forma. 
The concrete is roughly leveled by men 
witli shovols, then the machine movea away 
under its own power, striking off the onn 
rretfl to the proper level and giving It the 
eorrrt I crown for llie road Behind is the 
lamping hoard which helps eliminate a por 
lion of the air and water in the ooucrele 
giving a denser slab Behind the lamping 
member Is the belt or float This mechan 
ically smooths the |iavrment 

Rosor Blades in the Sleeper 

C AHFLKSS travelers were always throw 
ing safely ramr blades Into the towel 
ru(ks on sleeping cars causing serious ruts 
when the porters emptleil the towel rccep 
taclc To obviate this, lbs Pullman Com 
puny Bupplhd a little bag for the waste 
liladcs, but the manufacturers complained 
that the blades would he sidd by the porters 
(ind rcsliarprned Therefore ■ slot was cut 
in the Bide walls and the blades were al 
lowed to ilrop lirtwccn the outer and inner 
skins of the car In a short time, there 
would be nothing but a small mass of rust 

A Vbible Com-Popper 

W ITH the ordinary corn popper, it Is 
necessary to open the popper from 
time to time to note the progreas of the 
bursting gram With tlie device s^wn 
flopping ia rendered easy as the Oom f»< 
visible at all times. 



A glsM cover for ibe poppor 











A handrtcl hunHpowci ict oninibaA 


Plarlnx ImII In dk) 

Rr-€overlng Old Golf Bulln 

E VFRY t,olf pl« 7 rr wuulrl Jcki* ro rvMovcr 
hii oil) Rolf )«1N An outlit lias mw 
been introHucrd wlutb makta lu w g If I nils 
oal of old onea that liavi had llie r vm rut 
Oor illuatratlons show thr arquencr uf up 
f latinns 

Fimt the old rover of thr hall is rtmuved 
A iRW tiiver which comes in two pitres with 
llie repair outfit is plarrd on thi old cin 
lho> in put ID a two piece die wliirli ih thin 
I lamped liphlly liKeihir no that th< covnn 
f the 1 all hi clonely Ihcn the die in 1 lai f d 


Hinged Rack Ferilitatea the Re¬ 
moval of Package i age 

I N makine delivery of packages fur nt 
of tba Iu|e stores in San IramiaLo 
Hervlu) coopuiy has had a number of caf»es 
built which At into the body of the iri k 
am shown m the iMuttrstun On arrival at 
the aorting plant, the truck which ramrs 


% 


lilt uni u ling pliifurm wlirre hulk may lie 
Ir kfi 

\n Ico OmnibuH 

T his mi un ><hi II is c ipahl* of trails 
purling Un pass nt,cm o\< r tin ue ll 
M fitovnl ly an air[ lane pur | Ihr cf (Ik 
push** t>iie aod in r ipal If of making hi^h 
spet i The motor la of 100 liirscpowcr 






Pulling the dll In hot watir 

\n Expanding Rtanur 

11^ ilir I lull r mm r *>11 nn «n 
till I 111 uiiu tial am iinl f fli xi 
1 ilit> It) 1 la h s in m 1 It [ Mibh Whi n 
txpiiil I til I la Its do n I cntir the lyl 
I I r t all ft t inn ilinn ii thr rylin ler 

1 I ml I ill riuiii r ib btaiii iijr> hut rent 

f iiiit> ,,iin t It iinid llu lt\i e is rtvnived 
I) It 1 ^ lit fust quarter n\oliili n of the 

1 111 r ll 11 il s or ^ra I ib 1 I> fed to the 

full 1 1 lb I I ire M 1 tan I th rt ly the 
1 ring 1 n«i II 1^1 ns| ihi i| | ei r laming 
Mil III x| ui hi n ami r ira ti n uf 

llu ] ladrs are elf I 1 h> lb 1 inMludinal 


Rrimivlng newly rovend ball 


The hmged rack folded against th« sen t n 


the ca(,r la batkttl up I the unltadiiit. plat 
f ini The rage in mounted un f lur c astern 
Ihmij run in a metal groove atlachetl lu thr 
flour uf the truck Whtn the <agr m to In 
mihiulrd thr hinged racks sh wn at iIh 
hack of the truck aic 1 wtrrl m> ll at a 
cuntinuuus track is proxided lui wlirtling 
the packagtn in the ngr from the tnirk to 


C lean Milk Inauranec 

C T F\N milk IS as ure I hy the us fa 
III 111 milk btnlr t iilajnrr siimi rn 
thin paj .1 Ihi paper fa|s aie pr t 1 I 

from Jirt d o-t n I fr in il t** fi ^ I 

mt-M-Bt, '• t thr milkm ll n |H ti k In ii I 

keeps ihim pi I If I fr in run i n h 

(hr d I !•« % rv r as naif in | n 



i^Qinling the ball with enamel 

I rm I I t f s| I iig s| in lit wl i h is pr i 
\ I I w ih l\s 1 ng s parair tafKitd hiBIh 
I) tijf i( (h fdilfs Th movement of 
ill I in Ii IS hrt uglit ab ut by adjubUng 

II n M I t ui I at iliK I p I n 1 if tbt n aimr 

M IS I I ^laliui I in ill I rrcoid 

c I ll I I II \| unsi n in ill usan libs 



Safe aenharr milk holder 


Rock down to allow ibe truck to roll out 


Expantlug reamer for cybndtrs 












V , t *\ 

**l*erp-holc** for virwlns the vaalt 

Making It Hurd for the Ilurglar 

A BANh in I’oriUnJ, Mainr, has in 
HlHihtI a prriMii]H bn a dcfcnno 
ugaiiiMi liaiiililH and hurglurn 1 hr optital 
mrihanipm ih tcniLtainl viilliJii llir v\ull'« 
of liir ^ault and haa uii oiitkt uii llu i x 
Irnnr nf llif. budding A Bniull *'prrp huh 
rnalilrH ihr ladiirman on llu hral tii mo 
lha mil nor of tlip bank vuuhn rvrii though 
ihiy may hr bi low ihi Htnir 1i m I A h>h* 
trm of Itnim and primn inabliH one to 
M*e dir eiiiirr iiiirrior an will us the en 
Iranre of ihr vuiili bo that no mii ioiild 
even approach dm diuir wiilm it lirniK M*rn 
The piTphidr' in imlirddrd In hrnn/r set 
in the manunry on tin atmt IcvcL 

Saving the Soap 

I N nearly every huunehold, o considerable 
qiianiiiy of miap in wanted rnrh year os 
alnumt aiiylKuly will ri fum to line o ciiuill 
pine of soap A deviu lian now In in in 
trniluenl whii h dnen away with thin wunlc 
It lurnH Hnuill pieci ^ of miap into powdind 
form a little ut a tiini an mninl and uhtm 
11 all to dir lani irumli All mnnhern of 
dir family (HM iiM* till Haiiu caki of wap 
without thr I ak( rvi r i inning in eoiitai t 
with thr liaiidn All you do ih raino the lid 
of the Hiiap linhh r and turn llu handle 
Tlir Hoap in ml hy knivrn In a powdi r 
An> MWp eiu pi tlie nofler graden may bo 
lined 

A Self Contained Loader and 
Shovel 

O NE man can eflicicnlly operate this 
uunbiiiation shovel and crane-loader 
built onto a Iraelor In diggiug niieraliunh, 
the tractor movc^H ahi ud and llie bump4.r 


Details of the mechanism for obscrvlnf the vonh 


fiireen the sliovel into the pile of material 
rile nuniHivc rear axle of the tractor ab> 
nnrbn ull the digging ntraina, A load may 
be dug ruined, swung and dumped in an 
aierage of thirteen ai-eondn Thin u possible 
bitaiise no unneiesHary burking up and 


a clutih out and throws a brake on auto¬ 
matically 

Cooking by Steam 

T he looking devii-e whiih we slmw has 
been on thr market for several years 




Even rhlldrcn enjoy powderlna tke Bmall pieces of soap 


turning in required As the sltovel of die 
maehinr raises to its full height il kiiurks 


but It 18 H> efTiueiit thui it is Worth lUiutrai 
ing. Siraming in the hi ot method of cooking 


A steam double bolItT 

many foorls, as, for example, c*‘real, bread, 
maeuroni, egg, milk and cheese dishes 
fish and nnmr meats The device sliown 
consists of three parts a food pan which 
fitn seeurily over a water pan and a rover 
winch fits both Holes near the top of the 
fiHul |ian admit steam direetly in, U|Hin and 
aniund the food Herein lies the difference 
between die ordinary dnublo boiler whero 
tho food pan simply extends down into the 
water pan. Drain hides in the nm permit 
llio Blcum which condenscu on ibo cover 
to drip bark into the water pan 

A Shaving Dn»h and Beard 
Softener 

T ins shaving brush has three funeiinnm 
first to prepare the face for the lather, 
Heioiid to apply the lather itself, and third, 
to massage tlie fu<e after shaving The 
handle Is Mt at nglil angles to ihn brush, 
thuR kiTpmg the lather away from die 
liamls. After nhaving a delightful bcoJlh- 
ful mannagn can he given by washing the 
lather off tho rubber “fingers,” dipping them 
in clean water, and rubbing over the face 
until the skin glows and tingles. Lastly, 
the lather hninh should he thoroughly 
washed given a few quick shakes and bung 
up to dry 

Celluloid for Draftnmen 

T hin shrem of relhiloid ore coining inlu 
use as a BubFtitute for iraiing (loth an 
It has lH‘en found tliat this in evprciallv 
useful for the recording of data, maps or 
■liagramn. particularly thoM which am sub¬ 
ject to frequent revision and much handling 
The celluloid whirh In iinually einploynl for 
tins purpose lias a malt surface on one side 
The Rlieets are ni»C riille<l up but are kept 
flat no tlial they ore randy stored in vrrtiral 
filing cahineta or in large drawers. No 
nrparatnrs are needed bf tween the sheets of 
celluloid 














A cnm^lsHuler and akovel comblnatitHi altoebcd lo a tractor 



Mowih g tk# face 


Applying ibe lather 
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The €irl|riiial oU rrctlfier* described on thli pace, and uncA In the early eaperi- 
meniHy waa nothing more than a Maacm Irnit Jar, Inntalled on a Fold rar 


Teiking Motion PUiureo 

In out July iseue we described ■ new lund 
of motion piciurn dial talk (page *>3) A 
waa dink, ■omewhai funular lu the ordinary 
pboDOgraph record, and bearing in Jis 
groorea (be records of the incidental miuic 
of a moving picture, and some of I he inci 
dental sounds, was perfect ly synchronized 
with the picture film 

J^ooe then we have had the npporiuiuiy 
to see—and hear^lhrsc remarkable pictures 
at a private showing given iii New York 
by the Western t.lrclric (company and 
Warner Drothrn Pictures, Ini^ the two 
gmnpa which hare ronperaled in the de¬ 
velopment of this new art tirst we saw 
as well as heard Will Mayes so called “Czar 
of tht Movies,*' making a short announce 
ment concerning the future of tlio talking 
motion pictures The ii> nchronizutiun be¬ 
tween the bps and voice was perfect while 
the voice and intonation as well as the otlier 
acoustic properties were as nearly perfect 
as a fine radio set, fur example, would have 
rendered them. Then wc saw a scene from 
"1* Pagliacci ** The clown moved and sang 
in perfect unison, so llisl the illusion of his 
presence was well nJgh complete^ 

But odd as It nuy setni to the reader, 
the new method is not ordinarily to Im em* 
ploye<l for reproducing the vuiies of the 
actors of the motion pictures Thu could 
be done, but it is not commonly desirable. 
People have become accu«tome<l to keeping 
track of the pint through a study of the 
pantomime, and with the aid of sub-titles 
interspersed wherevir necessary By repro¬ 
ducing the speech of (he actors the fine art 
of pantomime would be brought to naught 
and an element of the commonplace a jar 
ring note, would often be iii(ru<lure<l Tliere 
fore In a third moving picture which we 
witnessed, ‘ Dun Juan," with Barrymore aa 
the stor llie usual printed sulHiilcs were 
used When, however, the wedding bells 
chiineil In the piclurn their actual notes 
were reproduced by the spniking device, but 
at all other times tin arcumpanimml was 
that of a full urchrstra—in the present in 
stance, that of the famed New York 
Philharmonic Orchestra of 103 pieces. 

Thus, In effeet, the talking moving pic 
turn should bring the lurgi pirlun houses 
of Broadway, with the spkndid incidental 
music of thrlr large orrliesirus, to much 
■mailer enmmuniti<>a Certainl) a pictun: 



The oU reclUUr m lBeorporat«a Io m 
Packard Eight. The limntor Is shonni 
pohniag to lha ro BtlBfr 


IS more thrilling more enjoyable when thus 
arcompanicd, than one run off to the tune 
of a piano played by a bored musician 
During (lie riitiro demonstration the acous¬ 
tics were exiellf-nt The material in the 
pliunugrapli disks is much softer tlian in 
thnsn uv'd in commerce and thus many oli- 
jecliufiable qualities of the latter arc largely 
(liniinatcd The sound is uinplified hy 
meaus of an apparatus similar to that u^eil 
with radio sets but mure luiwerful and it 
issues from spn ial cnnrcahHl m(gu|ihunei« 
The mechanical apparatus is remarkably 
simple The shaft tiuil drives the film is 
(Hisilively geared Io ibe shaft lluit drives 
the WBZ record Operators we are informed, 
urr to be trained hy the manufacturers, the 
course requiring u few weeks The entire 
eijuipmi lit is said to erwt less tliiin that 
of a pipe organ, and regular m rvice is to 
bo begun BB soon as the new equipment in 
rtady for distnhution 

Thus one more advance in the art of en- 
terulning in initiated and we may see tlio 
last of the squeaky fidfjle and ill tuned piano 
of llin old fashiontd type of moving ptcLura 
house 

* • « 

Keeping GoMohne Out of ike 
CrankcoMO 

As every motorist knows, oil pumping In 
an engine is causeil by the vacuum in the 
combustion chamJier pulling oil up past tlie 
pistim rings. Mow to prevent this cosily and 
damaging fault was an unsolved pndilem 
that harassed automotive cnginrers for a 
quarter century Six years ago, it developed 
(hat if thu same vacuum could lx creuteil in 
thn craiikcBBc, brlow the pistons, the passage 
of the oil upward would lie stopped and the 
Dll pumping eliminated 

Experiments along this line discinaed a 
new objective vastly more Important and in- 
teresung than the original Not only could 
oil pumping be prevented, but conversely, 
all oil troublni could bo ellminted by kee|>< 
ing ddution out of the crankcase. 

The evolution of this Idea and its develop¬ 
ment can best be described by hricfiy irac 
ing the expenmental wurk of (be past six 
yean —1 history which aptly demonstrates 
how failures in expentnenUlinn can often be 
turned into eventual luccess 
In the first attempu to plare a vacuum in 
the cnnkcaw, a vacuum pomp was used 
Bat Inaamnch as the crankcase could not be 
made air tight, a very large pump was re¬ 
quired. It was soon discovered that this 
large pump pulled oU from the back main 


iN’Bnng of the engine and bearing failures 
resuhrft The llieurv was wrong 

Furtlirr expennunts proved that a vtu iiiim 
iould be applied diri’i tly to thi pistons by 
drilling a lioir through the c)linder wall at 
such a point that it Woiih) ngisltr with the 
lower jiisioii ring when the piston was at the 
boltfim of its stroke Applied lien, the 
vacuum of tlit itilake Binlion would hi suffi 
I lent to draw off the oil on its way up to the 
oombuslion ihamher 

In ortler llial the oil might be iusily with 
drawn through the hole in the lybrnlrr wall, 
a groove was lut around the piston inuiir 
diatrly brniath tin lowi r ring This slioiilil 
trap the exiess oil anil |)ermil llie intake 
siirtinn io removi it larh lime the gnmve 
came opposite tlir hole in tin rjliiider wall 

Weeks of rxptnmrnliiig finally proveil that 
this methofi wus not n moving enough of the 
surplus oil—fur the same nason that n 
liquid cannot be jHiured rapidly fnnn a 
sealed can >n whn h but om imie han been 
punch*il An inlet for air as will an 
oiilhq for ml was nmlixl Hin« difliriilly 
was Hurinminl* d by drilling a small lihiflei * 
hole through tin wall of the pi‘*iiin, opimailr 
the hole 111 the lylinder wall 

At lut-U enough oil lould he n movi d 
l^rejitly Io I iirind rngin* smoking 11 n first 
ohjectivi was ailiiiv**! 

Having found llmt tin i xeecs nil could be 
removed fnnn th« pision thus pnvrnling it 
from rea* lung tin * oiohiisimn (hanilnr the 
next proliltiii wan wliii to do willi it 

At first an onliiiary \fas4in fruit lar was 
used to lolleii iIh ml rtmove*! from ihe pis 
tons Tile first time this jar was lealed on 
a PnnI i-ar hIkmiI fivn miles liad bet ii run 
when the car suddenly began to smoke ex 
Gcssivrly The uil reinovt d from tin pistons 
was III mg earned into the intake manifold 
The quart jar was fulM (Of course a large 
percentagi. of the coiil* nis was gisolinr 
(rapped on its wiy down to the erankiUM, 
but the imiHirtanLo of this fai I whs not 
realized nt I lie lime ) After lonsHlrrnlih ei 
|ierimi nting an automslie devic* was devel 
opt'd to replace the Mason jar and to allow 
tbo aurplus ml to be relurneil to the crank 
case by gravity 

The system was now fairly successful But 
it did not arcnmpllsli the economy nor obtain 
the oil mileage that bad been hopeil for, 
particularly at high engine speeds finally, 
the idea was hit uivm of mnoving the oil, 
not from an extra groove cut around the 
piiton, but from behind the lower piston 
ling or the bottom of the luwer piston ring 
groove. Removiiig tlio oil from back of the 


ring proved so HUiiis<«ful that it waa mode 
a p*rniHmiil halure 

Soini of the hr^i iihi nislallalions were 
maile on traitors to dcirrminc lust whut oil 
saving could bi atliitvid on lhal type of in 
trrnal coinhustion engine Ihe primary ob* 
jeit was to eliminate ml ]mniping and Iti 
tram (»f ivils It was discovered liowever, 
that after these inulur iiiMiHlialiuiis ran a 
ft w hours the oil Hid nut lliiii out so read 
ily Dduhoii was being lut down automat 
ji ally beeaust thtt more volaiile elenv nts in 
ihi niixliire dniwn frnin lli* pistons wct 
In ing vatiuri£(d drawn hack into tin com¬ 
bustion ilianibir and cunsumtrd while the 
liiavnr liquid mi was n tumid tu the crank 
ea-te Hire the idea of systematically pre¬ 
venting erankiasr ililutinn was born 

liislullntioiiH using hi at to distill the mix 
ture wi rc now made on six different trac 
tors with r\rell( 111 riHiiliH It was found 
that in>>leud of i hanging lh( oil twery thirty 
liours, tractor engines would iqierale as long 
as STitl Inuirs with the oil remaining in good 
c*>ndition 

At this point in the developnieni, it was 
sugg* sled tliat a more prorlieal plan of elim 
mating erankiase dilution would be to re 
move the ml from the rrankcase itself in¬ 
stead of from (he pistons and then to pass 
It through till reitirif-T or separating drncr 
This method was tried hut with liltlr hood 
way Dilution passed hy the pistons into the 
iruiikiase just alraut aa rapidly aa it could 
he r» moved 

Abandoning all expi rlmcnts with this type 
of reeiifving sysum the first idea waa again 
iriid of n moving the eunlaminated nil from 
the pistons. Inaiing it and then conducting 
It to the reriihrr for piiriheation In other 
won Is It WH. far mon practical to prevent 
rrBnkra>te ililiition llnlli In all* nipt lu * lire it 
XI the re* iifii r was tested on a alandard 
aiitomohile engine J his lest was niiide in 
doors undf r idial tempt ralun ronditinna A 
inixliiie ol 'I'i pt r i< iii kerow in 10 per eent 
waitr ind '>5 pi r rt ni ml wb« placed in the 
t rank* is* In two hours the water wax 
goin and in ten hours llu Hihitmn was down 
to 5 per lent Apparently the device had 
Itf t n |M rft t tod 

But wlnn the mnnt i ngiiir was taken out 
soil and plated in a iIiusbin the results were 
disapiMiintmg Dilulinii rould not be pre¬ 
vented I xt epi v^liin the lar was opt ruling at 
high spiMda and when the motor was hot 



Cul-away sertion of the rectifier The 
white arraw indiratca the thermostatic 
valve whirh keopa the oil cool 
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Thr caIrrpIlUr tu|[boat towlnn ■ drrrlrk float. The two iirparate hnllii mmj be 
seen beneath ihe derk. The wanh la from the cndleM chain contrivance which 
lien between them and carriea the perfuratrd paddles 


(iirllKT I xp( rimriilH r^ltitwiil lliut ihft 
fflctluHl Ilf licaliMK ilic contaminalrd oil at 
one piilnt and llirn mnduLline il In ilir rcf 
rifacr for w imrutinfi at anothir was rnlirrly 
wronft TJir vspnriziMl iiiipunlini liad a ten 
diniy lo rtcnnilLneo und utinin pasw min lha 
nil It WUH llitn (In idrd to cnnibinr tho 
hiarcr and the ri^-tiGcr With u mlificr of 
thin nature a lr»i| wan run on a ford rar in 
whil h the fuel lank wan rdln] with kcroai ne 
Camdinc for nlarllnic only hq'i drown from 
an iiuxiliury tank Thin rar wan run about 
'iOO milex on krroftcnc alone with a maxi 
mum diliilion of 6 per erni OmibininK llin 
midiir nod Inalir had proved to lie tho 
nil al mellnHl of n moving tho dilution This 
wan thr rurrret solution 

One prohlrni still rrniainrd While main 
iBining suRicirnlly high t(*niprraturo in tho 
r(».tiGcr lu M|>arale thr volatile gasea from 
the oil It WU-* neerwury lo prevent ihe oil 
Itself fmm hxoiiiing overhraled A ther 
moBlat was finally devnird which at a pre> 
delermintd t* iiipi ralurr would upi n a valve 
and permit ihr nil to drain out of llie heated 
rnmpartineni of ihi retiifitr into ihe i runk 
r ise. This proved to hi tin di sired sohilion 
and iht adoption of thin milhod whirh la 
tallid tlm Skinner s>»lim hv the leading car 
manufai lurers, followed in due einirse 
• • • 

A CaterpUiar Tugboat 

SiiAiinu water na\igalion has made little 
progn^o simt tin dn>ii of ih* old nIi rn 
paddh win 1 1 hl( anil The reason is 
rnidiK apiKirenl in that thr units of truiiH 
portalion must he kept relatively small on 
aMOiinl of the imimmihility of increasing 
ihe jHiwer—wliiih in this (hsc means in 
( n using the sizi of thi wheels—brcaiiae of 
ihi hmitaliuiw pnsirilMd hv wheel IngAen 
in shallow watir, when ihiurnsmoat needed 
hiiaiiM of hull rrsiKiiince 

\lhat prumisei) to ri Mdiilionire towing la 
M’ln in 0 new l)p( of iiighoat whieh is in 
Muh-'l uw ( two pontoon'* with an endleas- 
(Imio (ontrivanre loeatrd briwnn them, 
(lalliiiod \(ry eloselv after the lulls of a 
(Uterpillar tractor hut with the iin ewtary 
paddIrH altudied In fact this is a water 
irartur towboat The advantage of a hori 
/ontal ihniBt throughout the entire length 
o( the bdt la drmuMtrated in the towing 


ahilily of this muel boat Perforations in 
the paddh s give tin aitumulalivc effei t of 
tin siiiiii prineiphs as were explained in 
conneelion willi an our on page 368, June, 
1925, issue of the Seienlifie Aroerieon The 
gnat advantage hcr< is that as these paddles 
slip through the water, the holes or perfora 
tions thert in allow enough water to ixihs 
ihniugh tin m so that one paddle does not 
mb the nlh( r of the amount of water re< 
quin (I lo give it siifTieient grip to develop 
power rin re is absolutely no suclioii as 
close as six inelies in front of these paddles, 
all the wuti r being supplied from under 
nralh A solnl jHiddle niiernliiig on an end 
less chain heromes very inefficient whtn the 
slippage through the water Is more than 
four miles per hour Here apparently a 
vaeiiiiin is created in front of the boat and 
the water ruslirs in betwrm the pontoons 
almost us rapidly us it comes out nt the 
bark With the perfuralions however the 
point has not yet been found when any 
power is lost, no matter how fast the {Middles 
slip through the water 

Another point in favor of the {Hrfurated 
paddle and the direct backward thrust is 
that when the liout is in operation wli« re 
the paddleo lome within ten imhes of the 
bottom til* sand or mud is not disturlnd 
This would lend lo show that retarding 
eddies are not set up by the ‘‘churning** of 
the paddles 

Here is one of llie atioiig features of 
this l>|te of propulsion and it explains why 
n|H ration is mure cffiiieiil in shallow wafer 
limn wiih till old I%pl propeller or even 
the radial wheel 

a a a 

**The Splendour of ihe Heavent,^ 
a Notable New Hook 

Ha\inc eomph ted a careful riading of the 
entire 976 pages of “The S|)lcnduur of tin 
llravriis’ the writer feels at a loos for ade¬ 
quate suptrlalives with which to character 
lie It 

This bonk is enllrd “a popular, aulhnri 
tative astniiKimy ** Koch of ihiw^ woniv ap 
pears lo have been ilioughtfuHy chow n It 
Is popular without being too popular It is 
as authoritative aa one ha* a right to expect 
when told that every one of its 19 cO'^utbora 
la a member of the Royal ifatronomico/ 5o- 


ciecy, and that the aecrotary of that famed 
old association of astronomers acted aa one 
of Its editors. It is an aairunomy in that it 
covirs practieally all the ground that a gen 
eral astronomy should cover (except the 
purely study hook subject of ailrunumn ai 
n fen ncc {Mints, hues and (msUioiis) It is 
not liowever a lent Lssik, hut rather a book 
to be read, chapter by chapter, with kern 
interest 

IVriiups tin most nolieeuhle feature of 
“The Sidendoiir of tlir Hiavrns*’ m US re¬ 
markable collei lion of asironoiniral photo 
gruidiB and ilrawings, 524 uf them racli of 
whit h htar>i an explanatory legend of ample 
h ngth, 

mii-'t not, however, give the Impression 
that ‘'Tilt bph ndour of the Heavens* m only 
a pieltire Issik Thi text is far from buiht 
filial *iftliough It IS sufficii fitly non li'chnieal 
for till coniprehrnsnm uf thi avtragi Intel 
ligeiit {irpfoii Aflir reading it one ought lu 
hove a pretty giKid idrd uf llie wlhile field of 
astronomy, without of course, having delved 
loo die{)ly into any one part of it 

Of the two handsome volumes the first Is 
entiri ly devoted to the solar aystem, Includ 
iiig wi II rounded diSi lusions of the present 
status of the prohlems of Mars, Venus, the 
iiiooii und of eomels and falling alars Here 
as rlsi where each ronirihuling author was 
rsjiecially cliuven berause ho had previouslv 
s|>c< lah/ed on his subjccL 

The second volume is chiefly devoted to 
that marvelous rebirth of modern astronomy 
of tlie present century, which has carried 
our knowledge of the universe almost Infin¬ 
itely beyiind the neighborlwod of our own 
solar 8y*^U m A few of the interesting chap¬ 
ter headings are Finding the Seale of 
Spate The Message of Starlight (brief ei 
planatinn of the uninense significance of stel 
lar apextroscopy), Star Clusters ami Nebu 
lac, The Slruetiire of the Universe, The 
Amateur at Work <53 pages; eonecrning 
worth while work which thr amateur aatnin 
onur can do) 

The last 140 pages of iho second volume 
are working pages for the ainati ur who uses 
a small tdraeopr fbe map of the moon 
reproduciMl in 25 sdtions is iimlnubtcdly 
the heat in cxistenee while 525 lunar forma 
tloni are named and dew nbril in notes The 
36 large-scale eliarts of the coiistellations 
Consiiiule a star atlas in themselves. Alt of 
the “show" objects of the heavens arc de 
scribed and located, and there are lists of 
interesting objects, smh as variable stars, 
double stars red stars, nebulae and so on 

“Tho Splendour of tho Heavi ns** (Me 
Bride, New York, 1925) ui well suited Ut 
those who aro making telescn{ieH in con nee 
Unn with the telescope-making campaign 
which IS now being carriid on hy the 
Seienlifie American II would whet llu ir 
appeutes for astronomy and teach them what 


uaoa thoy may oipoct of their teleacopak It 
ia aumewhat expenoive (I12J0, plus post 
age) but the large sixe of the work (the 
pagea measure right hy eleven inches) its 
fine binding, amouth paper and goneral at 
trncliveness make it well worth the price 
askixl by tlie publisliers. 

Uiic iiuglii sufel) challenge anyone, no 
matter what hU previous training or present 
inlcreatf lo open eillier volume without por 
ing over it for hours. 

• • s 

A Study of the DardaneUee 
Expedition 

Many are the hooks which have been 
written for the purpour of imibodying tlie 
lessons of the World War and dnubtlrw 
there will Ik many iiiori Here and there 
Ml this rveraiciimufuiiiig literature, there 
stands out a work which berause of its 
clarity furcefulnesti und llie analytical power 
displayed, larriiH (mriieular \alun. In such 
a class belongs “The Dardanelles kxpcdi 
tion**—a condensed but complete analysia of 
that ill fated venture written by Captain W 
D I'lileslun, U S N 

So far us the civilian reader is concerned, 
the fault of mmh of the war literature is its 
bulkiness and uver-eluburalion of detail, but 
to any one who is looking for a concise, 
clear ami tlmroughly iinderstundahle story 
of thr (Complicated DartlBncll(n expedition 
wo heartily commend this Uiok 

In the preface to thr book Captain Pules- 
lon writes. “Ihis account of the Dardanelles 
eijiedilioii Is primarily intriided for army 
and naval oAirers, but it is hoped that it 
will be found worthy of thr bnrf notice of 
American statesmen who may he required to 
direct llie deBtiiiirs of our country in lime 
of war All three claoses an^ busy men, 
so the narrative has been compressed and 
fully illusiraled in ordiT that its contents 
con he quickly understood '* 

The work eommenees wiih ■ brief but 
eompreliensive review of the history of the 
political background of the war Including 
a review of ibe bislury of Omstantiiiople 
which was, of course, tlie great objeeiive 
of the Dardanelles (ipedition It then shows 
ihn eveMt*< which led up to the vanoiu naval 
ariaeks with which the cam|iaign o|ient*d 
Then, In their order follow descriptions uf 
the Buccemive atlemiits lu silence the forts 
and force the {laswige of the Straits. The 
most thrilling part of this narrative deals 
with the landing of the British and French 
troops and tire curious but unavailing at 
tempi R of the army to force its way llirough 
the hot and and defiles and obtain posses- 
sinn of various commanding fiosilionM Tth* 
work ends with tlie withdrawal of the British 
forces und( r llie cover uf night without the 
lou of a single man. 



Fonvard end of the caterpIlUr togboot. One of the perfor at ed p a ddle a, dri vea 
hy means of apmckel chiliUv ahoin he t ween the two holla. The idea Is aociaati 
hot the appUcatloB Is new and has been fonnd ell plant 
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A Double feature of the work which 
make* It poeuble to follow both the naval 
and landing oprratlona with full unilenund 
ing, ia the largo number nf specully pre¬ 
pared maps whlth arc inrloded with the 
text, each map being In joxtopoMtjon to the 
chapters that treat of the particular map 
concerned 

1*he Dardanelles expedition was a major 
operation, even in a war as great os lids 
The British employed over 400,QUO men dur 
Ing the campaign of whom they lost 120,000 
and to this must he added iho French 
JoMSC tt , figures of which arc not availahir 
The Turks employed 800000 men and lost 
218,000 There m a Inuth of humor in tin 
following paragraph at the close nf ihr 
chapter on the rvaiualion of Oallipoti “The 
noulhern Turkish forces twitted the uortlurii 
forc<;s for perinilliiig the British to t'seapr 
unscathed, to which llic northemers riH|Hiiiit 
eil *^ou know now Helles is aliout In h* 
evaeuBled Lets see you slop them I' On 
January 9lli in apitr of repealed wurniiig'^ 
and some tu*<l*ntinutc bad weather, tin 
sfiutbern Turks were as p«>wrrlr<u) as thi ir 
northern hrutliers lu prevent the departure 
of the British from Helles*’ 

The bcs>k whn h is humlwimrly bound in 
red buckram Miniums IVt pugri uin' 68 
plait's. The price m $2Ji0 and llie work is 
published by the I'nileil Stairs Na\al Insii 
lute, Annapolis MuryluniL 
* • • 

Proof Thai iAp .Sun*# Heai 
Varies 

A PEVELOPMENT whiili bids fair to rank 
high 111 weather fortHasling is annoumed 


nla, at Baasnur. Algeria, ai Mount Harqna 
Hala, Aii»na and Mount Mnntezunui in the 
nitrate desert of Chile He developed in 
siruments capable of mra*«uring a miHumth 
of a degree cluingr in teruperatun and 
other instruments nf the grriliKt rnmpli xii> 
and u^efuliictcs to hr used III f^miiLclion 
with his iiuusurmg instruim nls fur Ktaml 
ardizing and fur computing n ults 

The uultnnK of all this wurk hub to 
justify Ins lielirf in the truth of Ins theory 
But some of the inost promiiu iii Hiutlnr 
men in the wuilil di««ugr( cH with Dr Ahlnil 
Jlii*y did not iloiibl lliut Heullur wntilil 
change if the oiin's beat ^uricil but tiny 
Win' not iniiMiiird b\ Dr Abhut's work 
that the sun h lieui iKrm lury 

Ihry lia«rd llinr rriliciniii on the difTi 
cully of iiRusuriiig the sun s htul au iirnli ly 
tliruugli the uliuosplun hIhi h iiiter\ciii s U 
(Hetn the lurlh and the sun This atiiinH- 
pin re is so vanahlr m Iransparrnry ainl m 
ilH ronli nt of water va|>or and dust that 
lht‘flr SI n ntisis fiarcil Dr Abliut w is ninth d 
They bcliLvcd tlmi tin variatinnH he found 
were due to airiiosphcric and not to ndur 
chungi H 

Till proof which Dr Abbot now unnouiitiH 
nppiar-^ to fiimlly niiile these inlictsiiis and 
to leavL no furlliir doubt of the lariubiiily 
of Hiilur rufhation 

Tin I ni e of ihit< proof lies in a miti 
Iiarisnii of nieasiiiri iiients of solar radiulioii 
made at times when the atmosphere is prai 
tically identically the same It is obvious 
tliat if tbe atinusplRFL is the same and the 
Inslrummls are riirri‘( l any cliunges miixl 
mean diffrrrnrrh in the amount of best 
given off h> the sun 
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Visual proof that the liilrnalty of the heal nulLaled by the sun varies. The 
dolled line shows the changes for Julvs 1910-20, aceordlng lo the solar constant 
valuM already pnbHshrd by the Smithsonian Institntion The black line shows 
the variation newly determined from measurrmenU made on days when atmos¬ 
pheric condhions were identical. Double line shows variation of sunspot num¬ 
bers. The similarity of the lines establishes the rJalnu of Dr. Abbot 


in the latest inane of tin Monthly Wrallier 
Review nf the United StutcB Wcuilu r Bu¬ 
reau, by Dr Charles C Abbot of the Smith 
■ontan Institution says the Scienti&e News 
Service of that institution That develop 
ment is the discovery of a new and simple 
proof by Dr Abbot that the ainounl of heal 
given off by the hun fmm day to day and 
from year to year varien. 

If the proof U finsl—and it seems Irrefiit 
able—there can be no further question that 
tbe sun Is a real factor in the dally and 
yearly weather changes Lxact appraisal of 
Its value for long range weather forpcasling 
awaita only the further perfection of mras 
urements of aolar variation and world 
weather At all events, an essential element 
new to weather forecosung has been dlscov- 
end and proved Ita applic-allon u only a 
matter of research sod time 

For 30 years. Dr Abbot has been Investl- 
gatlng tbe sun and measuring tlic heat It 
sends to the earth. In 1903 hr surmised 
from his resnlta for previous years that tbe 
anwont of that beat varied Urged on by 
that olne and its great significance to man 
kind if true, be baa spent tbe Intervening 
years m elaborate measuremenu of solar 
ladlatlon ia many parts of the world at 
Monnt Wilson and Mount Whitney, Callfor 


Dr Abbot selected measiiremenlH imule in 
the month uf Jul) for iIr yturs I'JiO to 
1920, uuutting die ycurs 1912 uiid 1913 be 
cuiuAe the vokano of Mount Kotmai in 
Alaska filled the aliiiwpliere of lli< wliolr 
noriliirn hemisphere with dust in those 
yiarn During all these years Dr Abbot and 
Ills assistant, Mr L B Aldrich, luid incus 
ured the sun from llic same ubservutury on 
Miiiinl Wilson, California Tiny ustil the 
samt instnimrntn throughout and these 
instruments were regularly tested againi*l 
standards and found urn hanged , 

From the nieasurements made in these 
months he selerieil the days when the at 
nkmphene transiureiiey anil its efitilenl of 
water vapor were pniclically the same diviH 
ing tliese into coiii|wroble groups All days 
in any year In which nlmnspherlc conditions 
were not praclhally identical In those in 
other years hr diacardcd 

Hr then pliiltr<l the measurements of the 
total cpuniJty of heat rrei ivrd at the oarih’s 
surface On the same paper he plotted the 
tolar constant values for these yearn as 
previoUBly published (These solar cnnsiunt 
values are the result of the measurements 
of the total quaniny of beat reenved at the 
earth's surface, correcied by mcnaureraents 
of tbe loss of heat through tbe earth’s at- 



The eompuel, iHirlabli weliling ri|iii|>nRnl wiih whleh the r« pair Job shown 
bt low Hu*4 |ii rroniied 


moHplii ri si> Q4 III loilii III wlidi witiilii In 
found oulMdc il—on ilu miHin, for insljiiri i 
How (III tHo T( suits parulli 1 om 

uiiotlii r IS hIhiwii by tlir um ofn|)uiiMng churl 

Ah a further proof of tin at i iirai y uf Ins 
meiisuremeiiH of tlit vunuhility of Hidur 
railiaiion Dr Ahhul plullt'd tlic avt rage 
nuriihcr of sun spots for Jiilys t>f ibr 
yeiirs oil till huiile paper I be liarmon> lu 
aguiii uppirciit 

SirIi ih a Hiiiipbrud BMount of tin pnsif 
that the radiation from tin* huh vurits o\rr 
Q long JM nod of time closely in liarnum) 
with ihc suits visible ciidenccs of adivity 
But |)r AIiImu iliil not stop bt're M> usul 
a slight modiiRutiuii of tin same nulhoil 
to show that ubort inlt rval i hangrs within 
the individual iiiontbs in also vinfied b) 
tins siinpb priHisH It sm iiis us if llusi 
di moiistrations should eoniinec mi leorolti 
gists that the time ih npo to lest the cffiet 
uf solar Lliiiiigis on the wcallier 

With iliis gnat si« p jiicomplislied the 
ni \t mo\( IS to make tlu daily iiii asurcmciits 
of sidar radiation as an uraii us is humanly 
possible To help accninploili tins tin Na 
liuiuii Geograplm Soiiely bus gum IViOOO 
to rMtnbliHli a Mdar olismBtiiry at Mount 
Brukkuros in S<iutbwest Afro a lo iiMipirili 
with Dr A bln It s two i Kisiing siaiions in 
Cjiliforniu anil ( liib Tu in jn that nl 
least out uimrati nuasuninint will ht niaib 
fur eviiy day in tin yiar u Iniirlli '-littinii is 


nn ill d III the imrlhi ni <t(H iifui id the h jstern 
lltiiii’^plii re 

• * « 

An interpMUiiif ( ylinder Repair 

Km 1 >Ti 1 111 u plum at 1 itih ti rry 
Ji no'y the low jiressure obiidt-r of u 980 
biirsifMiwiT mgiim was sidijt'ct to on irn 
ilrnl in wliuli llir entire lop of tin cylinder 
was blown off 

It a|)pi rtfs iliat liy Miiiif unknown means, 
till full biiibr prrssun was pul uii tlu low 
pii'sHiire lyliiidir with ibi nsiilt that the 
cast iron top lun and one half inrhes thiek, 
wiiH blown into si vi rul fragments and en 
tirilv niinnl forlunatily no om was sir 
loiiKly hurt although live ni« ii were in llir 
cngim room ul the lime To get a in w 
cylinder would have takr n mnnlks 

( onsidcrablc inli rest atlai In s to the repair 
work on lliiH Job Isilh In i sum of llie shorl 
lime laki n lo do il and because of some of 
till* di lull’' of the wild Fiirtiiiiulely the 
lienil ofliMil Ilf ihr inK|Milion ilepniinirnt of 
the insiiranci i oinpaiiy wliirli rami'll ih*' 
risk on tin hroki n t ngim, had had runsid 
I'r.ihlf* 1 x|H rif III t with an wrlding He 
llnnfon hail llu courage to make this re 
piiir by ill'll pniM-vs His fjith in cast iron 
wi Idiiig Imd Ih 4 n built nii the iisi on si vcral 
jobs of trunsforiner wi bkrs with allernaliiig 
I iirri nr, so In lurind to tins t\|ic of appa 
rains n niiiv Iwo wi Idi rs logellter with 
lln ir opi raloro 



How ■ Urge, broken cytimler-head was repalral by cleetric welding 
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The top of the cylinder wm ooinplrtdp 
wdkled betwrrn l>riday morning. Merch 26 
end Sen Uy afternoon Merch 28 end the 
engine %teii put lack in operati>n on Mon 
day m r ng at 7 00 A M Our pholocKph 
fihowB lie ritrc patch which m c emred 
42 a 6J n I ea ei I had an irreg ilar roniour 


oHnelloiie he mold be hkelj to fill the en 
uie apaoe elloued to the Dlgeat wUh matten 
pertaining to amateur udeacope making. 
The campaign for the popolanutlen of thb 
intereating work baa brought better raaulta 
than we antiupaied More than twdve hon 
Jrr I wo 111 e Irleac pe makera hare been 



A grenp of teleer op e mUhnalaato gathered In m aeaat-drrlo nronnd one of the 
now, SpringBeld monniliiga (wUrh la neoiiy ofaacnred la the pleinre)« Uateniu 
•o m deM ona fr nit o n Jnat over the mowitoln ridge In the dim backgroiuul — 
the old Coolldge ho m e at egd. All the oelghborlng monatnliu are thkkiy foreeted 


A apeoial ateel catting had to be made from 
a pattern which waa hm fitted over the 
break itaelf Tina catling waa larger than 
the break and the outer edge nf the Iraak 
waa ohipped to aa to form the neociaary 
bevel to weld clear through Thu caating 
waa Btay bolted aecurely by meana of one 
eighth in h roda we] led Into lU top aurfaoe 
with the proper bevel fhe laat run break 
waa atudded with ateel all the way around 
The cracka which extended from the break 
were alao atudded All waa now wel led by 
the allemarc pcoceta The entire j b waa 
einlked m order to relieve the atraina 
When tlw preaaiire teat waa appbed aev 
oral leaka were located In tl o caat iron 
Theae were atopped by caulking at were two 
loaka in the patch caating itaelf Theae leaka 
were probably due to the apeel with which 
ihia caating baa been made Ibcy were cut 
out and rewrided The engine la now in 
aernoe joat at it waa before the accident 
after oonaiderabU aaving In time and money 
not to mention the Mnng of the io«a to the 
oommumty which would have otberwiM re 
aulted by ahutting down ibe plant for any 
oonaideraUo length of time 

• V • 


Teietcopew 

WiRF the prcaeni writer to follow hia in* 
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rUE SPR1^G1>1£ID 
TELESCOPE MAKERS 

innte you to 

STILLAFANE 
Sp ngfield Vt 
July trd a d 4th f926 

Talk* Ell b U DanomtratHMi 
A nigl 1 w th lie •Ian at StrlUfana 
Su| f IT 1 y Re Ificld 
Bring y r « k fo niprction 
If you have not brfni v ur mirror 
START 

Brmg a fellow enti <aat 
Good hotel at S| ngfield 
Fine camping at Mellafane 

7i/i Fm Comef 
Write at once to 
Oscar S Mamhall, See 
_ 135 Putnam Ave 

The ptMicaird ifivttnilMi whkh warn 
aenl ooft 


traced Binoe we began thia campaign with 
the publication of Mr Porter a two aiticlra 
laat February and March and followed with 
the \ ui 1 cation of the book. Amateur Tele 
•icope Making 

No effort haa yet been made to organiro 
the telenrope maken nationally although 
local groupa have been formed in a few 
oit ta llie H ky Mountain Amateur 
Teleacope Makera Cl ib has been organixed 
in Denver it having originally been dia* 
covered there that aeverml l^ada were better 
than ne and that a man who la an expert 
machii lit but not a acientut could help an 
other man who la a arientiat but not an 
expert machiniat, the two turning out an 
extent teleacope which neither could turn 
out ao well alone 

In tl e city of 1 oa Angelea alone more than 
SO begmnera have been trace 1 Poavbly a 
club will be organued there if a teleac pe 
naker laving a ]enchant for organinli n 
ran I e found to do the work Fverywhere 
the Hpint of the amateur teleacope maker 
If rxcillent and it generally torna out tiat 
when two of them meet all differenrea d» 
Bulve in f vor of the commin bond of m 
tercit 

Here It migit n t be badly out of place 
to BUle that It IS altogether proper to a I 
drew the tclcacnic cnthuaiaat aa a T N 
tl m having been tbo Luelom for many ycare 
among tboae few who have prcvioaaly fol 
lowed thii work 1 N atanda for ideeeope 
nut and la the fraternal or brotherly 1 ving 
form of nddreH between true enll uaiaaU 
For the benefit of tboae who have not yet 
been inoculated with the germ the tde- 
■c pe making diaeaae il abould be aaid that 
once the Inoculatioa hae taken the apell 
laait for many yean. A man aeta out think 
ing he will i^e a aingle teleacope for the 
purpoae of learning the elements of aatron 
omy He la a|i to find however that thia 
teleac pe la oidy lui firai anl that bo haa 
found a bobby that will punue him all fais 
life Indeed the writ r comapondf with 
one T N who at 78 aft^r having Buffered 
a Btroke of paralyan which incapacitated 
one urn, la now building a machiDe for 
making a minor 

Our mail ahowa that moat of the amaieun 
have made out well in their efforU Per 
plexiUe* hove anaen of coulee but work 
which involved no tnublea would have bttU 
Inherent Intenwt One ta eapeoialljr im 
preaaed by the exntence in thia country of 
large nomben of people who while engaged 
IQ all kinda of occupatiena bml de a the 
moehanioal are neverthclaaa ex p er t median 
lea Alreadv in July the photographa of 
IM cvediCBUr built inaMMnm whb thdr 
deaenptioaa are begmuing to reach ua Two 
that we hope to derorlbe nett month an 


ea p ema l ly tnm and wntk manl i k fc IRmi 
winter oomoA and aUiWkWi golL fiddag 
and oUmt aiunmer iporta art laid aaule. it la 
likdy that many more will begin huUdlng 
ibeir tdeaoopea than have done ao already 
One moat Intereating oapeot of tba new 
m ov ement waa the gathenng of a group 
of invited TNb at StmUafmM Springfield 
Vcrmooi* over the week-end of the kounb 
of July InvitBboiu wen aant out by the 
Teleacope Makera of Spnngfieltr' (which 
by the way ii an amateur not a bnainna 
orgamnden) and nearly 30 enthnaiaati from 
•everal atale* made the tnp to Vermont In 
order to eenvene rub dbowv and talk tele- 
•cope making with thdr oonfrerea One 
T N who could not be prcaeni wntea aa 
foUowa ‘Oh It mnat be ao delightful to 
get away from all theae aafe aane and 
conaervaiive people for a bitle while and 
get with a bunch of craalu all aa oraiy aa 
one a aelf Ihen to aee a lot of leleaeopea 
and talk with their makera what could be 
moxg heavenly? 1 am glad the aklea fav 
ored you with a an le" 

Mutual inirednctiona having been ex 
changed the amateur viaiton at Spnngfield 
were firat initiated Into the myatenee of 
■livenng nurrora Thia la an art which haa 
long been regarded as aecrrt If auoh haa 
ever been the cate the aecrei ia now out 
for Ruaaell W Porter leading aplnt of the 
Teleacope Makera of Springfield** demon 
•tnted before the viaitora that il could be 
done in about haH an hour providing the 
conditiona were right The mirm la ailvered 
in an enamelled pan about two incbea 
greater in diamrier than the Hiak itaelf It 
moat be handled with rubber glovea aa the 
lean irsce of aallinrai from the akin or of 
oil reanlta in failure The pan la kept in 
motion dunng the proceaa whlUi Is complete 
when black blobs appear The silver coat 
lag la usually depoaited in lesa than five 
minutca However even old handa at ail 
vering frequently fall down on Uua job 
•o the amateur who faila to obtain a fine 
coating at fint need not be at all dia 
cour tged Peraiatcnce and care will ai on re 
suit in the dcairrd perfect surface 

The visiting amateurs next inspected an 
apparatus for perforimng the knife edge teat 
by meana of an rlectncally illuminated de¬ 
vice invented by Mr J Watson rhompaon 
an attorney of Cambridge Maryland Or 
dinarlly il la teat has been perforrord with 
the aid of an oil lamp which however haa 
many objectionable qualities one of wfaitb 
IS blistering of the face of the amatenr 
who rouat I late hia eye near iL When an 
attempt la made to aubautute an ordinary 
cleotno lamp for the oJ lamp the pinhole 
m the metal chimney acia in the aama way 
as the *'lens of an oil fashioned pinhole 
camera It throws a bright inverted image 
of the filament in the mirror Ulnminating 
U unevenly But after fruaung the exterior 



oQ lamp The oylindneal bulb la l o w e red 
upside down into a metal cylinder having 
die regular pinhole but it la well to i n s ert 
some resistance in tenet with the lamp 
since the confinement of the latter witUn 
the tnbe reanlta oiherwlae in overheating 
Its filament and a burn-out soon follows* 
ncccaaiiating the preparation of a new bulb 
Among the vwion at Springfield were 
three group# from vanoua laboratoriee 
the Cencaral Uectxio Company These men 
were interested in telesoc pe meking on theur 
own account One man from the research 
department of the Navy came from Norfolk 
Virginia A number of Intended young 
men camped out in a tent idiohed near Um 
c nifera that partly aurround SudlMfmne 
Saturday July S the entire party of tele- 
acope euthoaiaata waa irenaport^ to tba top 
of the mountain on which the clubhouw* 
observatory known aa StMllafttnw (dcKlibed 
in the Saentifio Amencan laat November) 
ia situaied Tdew^opea were In evidenca 
everywhere and those were eagerly examined 
tried out on terrestrial objects and ciluciaed. 
Some of the viaiton next opened baga and 
brought out parts of their own work nur- 
rora and newly devlaed apparalua for teedng 
them alao aamplea of pitch and abnalvea 
which bad proved especially eficaoious 
Before dark the laureate cook of dw 



of a llfivolt caniMabraai lamp'by rtthbng 
it with a curved mnp of thin metol with 
aane medium und oaxbonisdnn between 
Che two Mr Thon^ioa ano c etd ed in dif 
I osiag the Bght emhied by the piidi^ m 
that the eleome lamp aarae m well an an 


‘Tdeaeope Ugkete of JB^ringfidT am 
BMinoed supper Vhat n npper It west 


Mr 

be 


Redfialdi wfae onvllttiigly < 
led ent off doen find pned for Ae 
Aom M thme pegtoi la hfog iff At 
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Power That EXCEEDS 
Displacement Promise 

T^XTRA power is engineered into 
the full Ime of .Wisconsin Motors. 
Each conforms to the basic, proved 
overhead-valve design upon which 
Wisconsin has long specialized because 
of its consistently greater power output 

Performance, staying qualities and 
economy are fundamental m both Fours 
and Sixes. You get, invariably, more 
power from each cubic mch of piston 
displacement—more miles per gallon of 
fuel and oil—more working time be¬ 
tween repairs. 

Eqiecially in the bus 5eld where costs 
climb quickly, these outstanding ad¬ 
vantages are often enough to turn the 
tide frmn loss to profit By delivering 
“More Power per Cubic Inch," Wis- 
consm Motors consistently exceed the 
promise of bore and stroke—and net 
important gains to manufacturer, seller 
and user. 

Write tor the facta and S4urea 

WISCONSIN MOTOR MFQ. CO. 

MILWAUKEE WISCONSIN 

WUcoiuln Motora an manufao- 
turad in m full lln* of 8i>M and 
Fonni with powar ranga from 
20 U» liO H P—for tmcka, 



WUconain Motora ara manufao- 
turad in a full Una of Siaaa and 
Fonrai with powar ranga from 
20 to liO H P — lor tradca, 
boaooo, uactora and cooBtnic« 
tloo marhinary 


isc 




klicban at 5c«/fo/<M Hai, Hko the rate* haa 
made hU tdeicopgi Ha alao maMa Jekur 
cake and enjoya eooklng for the real of the 
membeta. On lUa occtaloB be fad 29 and 
fed them lo utter oopiplctlon. TUa number 
waa greater than had erar fed before at 
SuUMfamt ‘^fiul" be remarked, whbnaically, 
**arben I get a llul^ oldv 1 will probably do 
better" 

Sitpper over, the amaieura were oonfronled 
by the night, for plana had been laid to atay 
up, like the traditional amoDomer, until 
daybreak. The Mara came out in myriadi. 
Kven the Milky Way, which the writer, Uv- 
Ing In a anburb i>f New York, haa not even 
gUmpaed Jn three years, owing to the baas 
and glare of the metiopoUa, abowed bril- 
Hantly from the top of ihla Vermont moun¬ 
tain. Half, perhapa, of the vlaltora apent 
the night at the various teleacopea that were 
acattered about ouiaide of SteUafane The 
other half remained indoora around a long 
table, arguing about ihia and that, and the 
theory of relativity and the ^whltboeaa of 
the why " 

Saturn a rings wrrr, of conrac, the show 
piece of thi rarlv evening Later lo the 
night came Jupiter, with three aairlliira 



Me. Redfield, laureato-cook of the 
‘‘Tedearope Makcn of Springfleldt’* 
amhor of the vernoa at the rigkl, wad 
senior ■Mimhrr of the dob 


eauly vUible and one in transit scrota the 
face of hit diak. Then came Man, ruddy 
but poorly visible doe lu temporary atmoa- 
pberio oondlUona The moon followed ai 
dawn approached, and finally Venna, bril- 
bant, white, danlJng, roae over the muun 
tain ridge In the cast. 

Intide the /one, aa the early hoon of the 
morning approached, lomr of the vialton 
could be Mcn atreiched out on cota, analch- 
Ing cainapa between the frequent oulbonta 
of a group of maibemiUcal ^^aharka" who. 
It appeared, had raked over the whole sci¬ 
ence of roalbonatlcs In uearuh of unusual 
probleina about which lo wrangle They 
had forgotten aalronomy, lelvaeope making, 
everything, while they proved by several 
met^a that two equals one, or dlscnaaed 
some equally abMruae matter About every 
five minutes tbe aleepers were rudely awak 
ened by the resonant voice of one man whose 
beat form of argument waa blunt contradlo- 
Uon. 

The following day, the Fonrth of July, was 
given over to farther dlscnialon John 
Pierce, one of the leading lights of the 
Sprini^eld gronp, gave a ulk on the mak¬ 
ing of amall Iraeea while the vlaliora ait 
In the afaa^e of a row of deep green apnioe 
trea which formed ifae edge of tbe primeval 
forest that covers tbe top of the mountabk 
Then Mr L. R Redfldd, tba lauieate^ook, 
all dedied out like a prefeaalona] ebel, stood 
on « tree stamp a^ reeited his fameoa 


tmaa about aa eveatfol tdp lakep br tba 
"Tdesoopa llaker* of 

Thm T t im t e opm JIf•fcpr’g Drmm 

I dreamed that tbe Springfield Teleseope 
club 

Took a trip to the idanet Matir 
And entablUbed ourselves on a momitala 
top 

From which to view the 11010 , 

Tbit we eanied a monster telcecope^ 

A *Kope of moat wonderfol power. 

And watched the Mara and worlds roll 

^by. 

For many a Oountlcaa boor. 

And tha alghla we aaw In realms beyond, 
Tbe virion of ibis world*! eyes, 

Wore a ceaadeaa wonder and endlcaa 
source 

Of pleaaora and surprise. 

When tbe people of Mara inquired iriio 
wn Wire, 

^ And where was tbe land of our Uitb, 

Wo turned that telescope aroood. 

Til )l pointed to the earth. 

And told them to look and see for Uni 
I solves, 

Tbe land from whence we came, 

And if all went well we hoped to ret ur n 
To our native land again. 

And when they bad looked to tfarir 
bearta content. 

And eumlned the whole world o'er, 

Tbev aald auch a wonderful telescope 
They had never seen before. 

They aaw great cities and towns on the 
land. 

And riilpa that sail on the tea. 

And questioned us cJosely of all that 
they aaw. 

And wondered tliat such things could be. 

Then a wise old profrsifor said, **TsJl me 
I pi ay, 

**What arc (hose block bugs that 1 fee 
*Tfaai run round so lively and In auch 
gyesl droves^ 

‘They re a new kind of Jnaeot to me ** 

**PlcBao tell me tbeir name and hablta of 
life, 

"Fur we have no auch InscctaoB Mara.** 

Mr, FuJlam spoke up and aaldi "My 
dear sir, 

*Tbose insects are Henry Ford cars.'* 

We dwell with ihoae people a year and a 
day, 

And found them a people of worths 
But then we were bomeaick and thought 
It waa time 

That we abould return to the earth. 

Of our Journey to earth 1 have nothing 
to tell, 

I felt a hard bump on my bead— 

I 1 suddenly 'woke—^iwoi the «md of my 
dream— 

And found I hod rolled out of bedi 

On tbe same afternoon tbe amateuis, tired 
and aleepy, but filled with many iippreiatoni 
about teleacopea, optlci, mirrors, priama and 
no end of other rimllar things, n^e a tour 
about the village of Springfield, inspecting 
five teleacopea which wore mounted In the 
dooryaeda of their owncii, instead of on tbe 
mountolntop at Stetio/ane Some of thcao 
have been described In the SoieBtlfie 
Arocrioon and others will be described In 
future iwucs. 

Through one, that of Oscar Marshall, tbe 
iiar Sirius was shown to the visitors In the 
blons of tbe afternoDn eon. While tbore Is 
nothing remarkable about this feat. It nearly 
alwaya Impreasea tbe tyro quite visibly. 

After three years of this work the fnn of 
making telescopes has not abated in Spring- 
field. One gets the Impiesaioa that tbe link 
Vennont commimlty fairly bnatles with tele- 
ecopee made by tbe amateurs. It la fikpaeted 
that before long tbe entire United Stiles 
will bristle rimilariy. And neat etinner, 
h la hoped, a larger nonbir cf nutem wUl 
visit the ITfs* "get-togetbei'* at Sfrilg^ane, 
cstaMkUng the ofalr os an annaal pll^hn- 
■ge to tbe ehrine wbve tbe recredeaunee 
ol tUe intaraotlng wovfc took plaoe, 
fCwM togerf m M) 
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dUflUi mmmy W thtm «ra 
M/a«f bMOtf-lMWcUM. B«cfc 


i*ih« jlMT meh te cralM 
>y ■ tMU t ffw ii to EWf rt wr car 


Ejucrpt /nm Recent Letter 
**Wc doubt that It b nccev 
•arr for ua to tall you what 
wa think of International 
Trucks. Our valuable car¬ 
goes amountlxig to nearly 
fifty bUlkma of doUara In 
actual wor th every year re¬ 
quite the moat depeiidablc 
transportation on the mar¬ 
ket. We expect that kind 
of equipment from the 
Harvcacer Conpany and 
we ate not disappointed'' 


BRINK'S EXPRESS 
COMPANY 


This Fleet carries 
thirty million dollars a day 


H erb are the moft exciting cargoes in the 
world^money, money, and still more 
money. Wealdi like that of ^ the Indies rides 
in die armored Internationals of Brink's Ex« 
pressu Did you ever think of the tremendous 
and dangerous hauling problem presented by 
money in the mass? 

Thatlis the problem that Brink's Express 
has bc» solving for more than a quarter-cen¬ 
tury. In New York and Chicago and a score 
of other metropolitan ddes. Brink’s Express 
transports the coin andcurrency of commerce 
and industry. Last year the trucks m Brink's 
formidable fleet, closely followed by expert 
rifle squads in autDmobilcs,deUvered over five 


million pay envelopes. In twelve months they 
earned over seven billion dollars, in cash, and 
over forty billions more in bank clearings, le- 
curidcs, and other valuables. Today they are 
the oldest and largest in the business. 

And for the transportation of all this money 
they need the most d^>endablc trucks that 
money can buy. They choose Internationals. 
To date Brink’s Express has purchased 176 
International Trucks—75 of them since the 
first of this year. 

Intcmauonal Trucks will serve your haul¬ 
ing needs as faithfully as they are serving 
Brink's Express and as they have served the 
nation for over twenty years. 


fnm to 5-vm sUm, Motor CmcScj for all re^rmmomu, and i*a MeCJonnlrlt-pamii* Iiid««ir4a( Tracror 

loriiW Cv iii pai iy ow mfd tmefc aorviem organitoriiia— 120fcrggchCT tmiho L/otorf Siato and 17 Ih Canada. 
Write /«r compUto dtttrlpllvr Ikormtmro 


International Harvester Company 

OP AMERICA ^ 

606 So. MXCHIOAN AVE. OMooBVUTitu CHICAGO, llX. 


INTERNATIONAL 
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Why Plylock is the ideal 
material for meter panels 

Flylock—flaada of tihtn fpttM c»f tlia finaM Doodaa Fir parmanantlf 
Emldarf tejafhar liy Plylock catnaat—lioiiEQffiiaEnn aia paa«for aloetrte 
aodfMBMtan 

Tha taaioo fa obt i o m or di nary wood boardt tndtowafp mdotrl— 
tfBDflnItXlllS EtnaNMI tO dtUcata fMNshaiifaaEi 

AtwMjh ifTtwTitf iT|| *^**i**t aod tliifi |nu9^|aB2ottKEhall|tliiif aAKtliis 
AaoHtttt'iaeeiifacy Aylock Svood ifaat^s aMonr thaa Evood * fa warp 
proof and crack Piw without back flaan or othariatofetcmanfi, and 
rannc a perfect Saddiig for all tvpaa of BMttri It can ba lawad in any 
ahapa aM comas ia dagla panels, with oabtokan ouiar pralo, la fame 
aiUf«ia»4ft by Sfe 

PlibBo MTvIea companlciara ihowing great hitmit in Plylock and ara 
adopting It af a Maadard matar pand matariaL Saaptaa will gladly bo 
aupp U adoa laqomt. 

Mmif a rtuf ari of antomoHla bodfas, tcualcs and rases cabinets, and 
mhiaet doon| p K c mugraplie and twHo seta •helelag toys desks and 
fonitvfe and inmnnarawa artklti In which wood fa nsad, will find 
PlyloA a maans of Improrlngstiengch and quality And Plylock, whila 
not to be cooftiaed srich ordinary mnastclsl grade fir plywoods, fa 
not an cspanslva material Its um maans snhsfanrial aaslnfs In both 
manufactiiriog and matarial costs 

Tha Plylock research department fa at yoor service In assisting with 
davdopmeot work, and correapoodence is invited. Write fer a copy of 
*fnia Plctiared Story of Plylock , sent gratis to esecutives. 


PORTLAND MANUFACTURING CO PORTLAND OREGON 
fljwiiiJ wtMhmrt fmr 27 ymn. 


PLYLOCK 

''^A/bod 1 lla^b 




Wharf barge ballt entlrrfr of steel and Iran The eaUn fa made of anaeo to on, 
which, bclBg almost frae from sdphar, is rml rssfating 


FUnidng Whmfw m» Bmrge$ 

Will the pfatonaqnc woodca barges that 
ply aloag oar many inlsad watsrwiys bs 
re^hfcd by metsl snfastitntesf WiQ tbs 
oldtimit barge LSptam nommsad a floattng 
wharf/ Sudi a barge vitb all metal ttriNUiie 
baa appeared oa the Mfasisaipps River in 
Louis ana It fa virtually a fleeting iron 
bouse w th ues roof sufas dovmpouta and 
gotten Bargea with metal hulls are oaoi 
moo but metal sapentrneturcs are not snob 
familiar sighta This unique craft has a 
cabin of large capacity and apparrctly great 
weight But It fa not aa heavy as it appears 
though mnra than 20 000 pounds of iron were 
aied in the superstructure alone The sheets 
are of light 24 and 26 gage mater al and 
are deslg^ to tund hard knocks because 
of the corrugaiioii for auch sheets have 
proved to be very strong sod durable 

What of the old bugaboo rust^ Suck a 
large surface would ordiaanly be a fine field 
for It Salt air water and coal amoks would 
as a mle rauie much corrosion. The cabin 
tself meuuTot 200 feet long by 32 feet 
wide while the hull is some 30 feet longer 
and eight feet wider with a depth of 12 feet 
The work of frequently pa nung anch a boat 
would be very enpens va if tbfa waa the only 
preservative used But this barge cabin la 
built of a special analyau Iron with rust re 
sutlDf qualitlei. While the first cost of such 
material is slightly higher lU addJtlenal 1 fe 
IS counted on to jnstlfy ill use Th s Iron 
IS aim gahmniied snd it can be painted for 
further protection If eo dcaired The large 
sliding doors are very easy to open or close 
and greatly facUiUte the bandluig of freight 
see 

^milksoiilRn idnlAropolofifl Find$ 
Trum Ammiem Type in 
Cmind A»im 

In far away Tibet 6000 miles dliunt 
from tbe nearest point of the Amencan con 
t nent there ecist true American Indian 
types This eonolnsion which throws such 
mporunt light on tbe question of the origin 
of the Amniein Indian is one of the pro¬ 
foundly sign ficant fnuls of a rcnarkable 
journey of SOOOO nnJes coverug half tbs 
globe and occupyliig oeven monthe which 
Dr Ake Hrdliclu made nndec tbe joint 
auspices of the Salthsimlsa Insdtntion and 
the Bufftb Society of Natural Soiencea m 
1935 nnd the first aceount of whuh now 
appears In the Annul Eiploratfan Pamphlet 
of the SmibaonuD lastitntloa 

Dr Hrdboka who is curator of Pfayaical 
Anthropology In the United Stales Nauoaal 
Museum and who recently pobliihed a d» 
aonptlon dF the new type of vhke American, 
uadWtook fafa JoofMy fe aon ey what bu 
beeq and wbai fa bci^ dene in tbe itady 
of analaut man and of tha fomU ape* 
In Ffencib India, CeyfaB, Jasi, Aa mrrfh 


and South Africa Such a world earvey of 
the pMitioa of pfayateal aathrepology m par 
bapa nnlque, and it produced renlts rf great 

Of the types found m Tibet (and dsa 
where In Eiuicrn Asia) Dr Uidbeka aaya 
that they are se true to that of the American 
Indian that if they were rraasplinied into 
America nobody could poasibly take them 
for anything but Indian. Men wonen and 
children naemble the Ame nc an ehorigince 
in bebavwr In dress and em in tbe in 
louUou of their langugs Hie importance 
of the light hu d n oovery tbrowa on the 
erig n of the utive Americans fa obriena. 

After a brief stop in Fnnoe Dr Hidlicka 
early In April fast year took skip to India, 
Btopplng to euBune aomo Arab types it 
Port Said and Aden Of tbe pore^dood 
Arab the ambropologfat says that be shows 
a bvely intelligent white man s physkognomy 
(thought mostly brown in cefar) and that 
the h^ber ofaas pure Arab la often u light 
aa the Sontbem European 

At present one of the most Interesting 
probUm In snthropolAgy is to explain the 
presenoe of the Negnto In the PUippinee 
end Andamans How did be get to hu 
present homee* His nearest reUtlves are 
apparently the Pygmiee of Ceutral Africa, 
hot a grest unbrufaed sptes has until now 
separated the two If be extended from 
Aft cm he most have left traces of bu pass 
bg In Arabia and India Such tracea so 
far It least as the Indian coast lands are 
roDcerned Dr Hrdlkka became eatlafied do 
exut They oecv in Parganaa northwest 
of Calcntu in at lean one area along the 
eastern unit bere and there among the 
Dravidius, ei d la ibs Malabar Hills Tbsse 
diaoovenes bnng tbs Negrito a long way 
farther to the westward a^ ao much nearer 
Africa making hJs demmtlon from that 
continent ao much the more probable 

With regard to the bulk of the pre ron t 
population of India Dr Hrdliefca belleveo be 
can say with eonfidsnee that it fa mainly 
composed of three ethnic elements tha 

Semdc tbe Meditemnean and In eertaln 
parts the Hamlbc or North African. Tbe 
‘‘Aryana’* show e rai ywbne mther the Senutio 
or the Medttamnean typei Dr Hniltokn 
■aw notfang dnl eonld be referred to tbe 
types of Central or Northern Enrops It 
would seem iberefora that the Aryans came 
from Pema and Asia Minor latfaer than 
from or thnra^ what fa now Emcopaan 
Rnmfa 

Peering tluongh Ceylon irii ara ha r^ortn 
no definite trace as yet of geologfa s n y 
andent man Dr Hrdbeha proeeedod to 
Jsra Muchuf at Sumatra and iba S tralli 
SephawmL Of Sumatra, a eotuflry not yet 
perfaetly knowii, he aaya tlmt **tbtos aifn 
pranfi to tha iriand, aHMg tks whkui M 
fCstofeasri an pw l/i; 
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Do \bu Need Sheet Steel Service 

Q& improve your product ? 


In these days of keen competi' 
tion, every manui^turer is striv' 
ing to improve his product. Many 
of these manufacturers will find 
in Sheet Steel the ready solution 
to their problem. 

For Sheet Steel ofifers unusual 
advantages, particularly where 
thousands of articles of a single 
pattern are to be produced. Oi^ 
dies are developed and machines 
set, thousands of duplicate parts 
can be made with a minimum of 
human labor. The service of labor 
is increased, the cost of the prod' 
uct is lowered. 

But even manufacturers who 
cannot use Sheet Steel as raw ms' 
terial, will find 


im 


nil_ 
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Mi InawM M Aa koff ah«l 
mmj Am m WaMid ii ti 
Hw •Mk frr 

M mm muM dk 
—Mwr Uu Am A mm— 
mdAmilm iskiWii is 0f 
dk iU wriM Malfcy 
mmUsM h dk SkM Swl 

tHTEi ‘ ■ 


the way to a 
better product 
and lower cost, 
through Sheet 
Steel equip* 
ment. Sheet 
Steel buildings 


are reducing fixed charges. Sheet 
Steel conveying equipment is 
saving labor. Sheet Steel fire 
doors and metal lath construe* 
tion are lowering insurance 
premiums and reducing fire loss. 
Sheet Steel furniture is in* 
creasing efikiency and giving en* 
during beauty that is practical 
to use. 

There is probably not a single 
business institution in America 
today that is not using Sheet 
Steel in one form or another, 
either as a raw material or as a 
part of their equipment. It will 
pay manu^teturers and designers 
to study the possibilities of a 
further use of Sheet Steel to 
increase the service they are 
rendering their cus* 
tomers. Skbbt Steel 
Trade Extension 
Committee, Oliver 
Building, Pitts* 

BURGH, PkHNBYLVANlA. 



MIBI 11 SSL 

FOR, SERVICE 
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The Telephone and the Farm 


was not a farmer in the 
world fifty years ago who could 
talk even to bis neatest neighbor 
bytclq;ihone Not one who could 
tdephone to the doctor m case of 
nckneM or accident. Notonewho 
could telepbone for the weather 
report or call the oty for the lat* 
est quotations on his crops. Not 
one who could sell what he raised 
or buy what he needed by 
phone. A neii^borly chat over 
the wire was an impossibility hr 
the fanner's wife or children. 

In this country the telqdione 
has transfbnned the life of the 
fium 

It has banished the loneliness 
which in the past so discoufiged 


the ntral pmulation and drove 
many from the bugs and sotataiy 
areu of fiums and finches. 

It is a fimn hand who stays on 
die job and is ready to wwk 
twenty-fisur hours every day. 

The edephone has b ec om e die 
fanner’s watchman in tones of 
emergency. 

It outruns the fiutest forest 
or praine fires and warns of their 
aiqMoach. It has saved rural 
communides from untold loss of 
hvcs and property by giviim am- 
pk notice of demtating mds. 
Three million tdefdicmes are now 
in servioe on the frums, ranches 
and plantations of the United 
States. 


Ambrican Tblbphonb and Telegraph Company 

AND AmOCUTBD CoMPANIBB 


B£LL 



SVSTEAf 


IN IT. •BMI'OINTINNIAIi TBAK TBB NBLI. ITtTBM LOOK. FOB* 
WAMO TO OONTINUID PROOKNM IN TBLIPHONB OOHMVNIOAnON 


WANTED 

PATENTED SPECIALTIES 

Dcs R ir cl B cl c n he a sHipcd f on she t meul 
ud pcrfj n ■ to su n c, I r hsrdwsr I * 
if iirnc to. 1 lerLr rUinaln. 
fKtarr rD>iltr ai .n| b d f IT tnfo o .t a anj 

dn«[n| C>vrr lony y rs In bu. ■ 

Tteorro KONicsLow MPa co 

BSOOPMiteAf* CImhadiOhto 



^Makes 

me Une$ 
for 

Figunng 
Checking 
Underscoring 
Bluepnncs, etc 
Ufldut to everyone 
xSKffdiDhw mwtktdtmi 

^iuncAimcacs mnuAw sr 
JMabn nwc/s Awib 
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ISIS I 




lea Making a 

ichinai 

Corliss a Poppet VaTvo Enghns 

tfuUahfH M r ragiual 

THE VILTEK MN. OO 

MMiarfvw Hr 


WH. 


PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTTS 


MUNN & CO* 

PATENT ATTORNEYS 

V rM Sdni ft; Amartoei 


SCIENTIFIC AMER BLDO 

24 26 WoR 40 th Sc N Y C 
saCKTlPir AMEA BLOa WuhlneRm D C 
TOWER BUILDING Chkof lU 

HOBART BUTLDINO San Pnnetaco CJ 

VAN NUYS BUILDING Loa AbmsUs Lai 


and Tnda Maria by Bomiaal 
Aaaoclans hi AH P ci art m CouftcrlM 


well H tha Mllaca baUafa hi the m\mmrm 
of wild matt Then an aeld le be two 
varieliM The Qranf Puidak (erug—amn, 
pandak abort) la aaid to lire in the a lian at 
impenffrable Dounuin fonela of tbe eentnl 
and aoulhom paru of the lalud The am 
tivea deactUie turn aa black abort long 
hamd, and wild but not Inaurmuantablr 
Ay Tbe aecood fono la tbe Orang Srdapak 
He ia aaid to live id ibe onhealthy lowlanda 
of the aoutheaJUrrfi part of Sumatra He u 
deaenbed aa baviD| tha body of a child of 
12 with ling red Han- on head and body 
Ha la very «hy and ram boi doea not cli mb ** 

In tho mountaiDom rvgiom of the upper 
parta cf the Malay Pcninaula according to 
informali n given to Dr Hrdlirka thera still 
live ih uaanda of nrgntoid people and there 
are many old caves waiting to be explored 

The data obtained in Auatralia wntea 
Dr IlrdlickB thriw a very inimsting and 
to Boino extent new light on ibo moot quea- 
Uo la of both the Auatrallao and rasmaman 
aboriglnea. According to thrie nbaerrauoiiai 
the Australian ahonginea draenre truly to 
be clnaied as one of the more fundamental 
and 1 1 hr races of mankind and yet it la a 
rac« which ahowa rloM cunnertiona with our 
own amestral suck—not with the negmea 
or M lancBiana (c-xcept through admixture) 
but witb the old white people of poai glacial 
times 

Aa to tbe Taamaniana the indioaliona 
ai that they were but a branch of the 
Ai Ntrilians modified perhaps a little in 
their own country fiuth peoples liave lived 
aid the Australians of the northwest Jive 
larg ly to this day in a paleolithic aloge of 
ai lie culture They are alill nuking unpol 
lahcd St no tooix which in inatances re 
a ml le thn Mouatciian implements or later 
bur pean paleolithic types But they ore 
ala I Cl] able of a much higher clasx of wiik 
To lay about Derby botilea are used in 
m'lWing beaulrf illy worked apeir heada 

From Auatralia Dr lirdlickaa journey 
led to South Africa and diarmbarking at 
Durban Natal ibt firat task wai t mc as 
many aa pcMWible of tlie Zulu about whuue 
exart 1 looH affinitira thi ro was some doubt 
krom an examination of maiy in bviduals 
the anthropologist reached the conclusion 
that the Zulu la nnqucatioubly a uuc negro 
thf ugh now an I then aa in other negro 
tribes ahtwing a traie of Scinilir (Arab) 
type due probably to old admixtorea 

The two nuin objects of the visit to Sontfa 
Africa were the invesligatMin on the spot 
(f thr unportant find of the Rhodetun skull 
ani of the recent discovery of the skull of 
a fossil anthropiid ape at Taungs which 
had been reported aa ^ing powibly a dirret 
link in the line if mans aocent The 
Rhodnian skull found in 1921 at Broken 
HiH shows a man so pnmiUve in many of 
lU fraiuna that nothing bke it has been 
Been before Dr Hrdlicka was able t) clear 
up some of thr moot pTinta in coiuirction 
with this iropirtani find and be collected 
for study bones of anirmla from the cave 
which gave the Rhfdrsian idcull ns well as 
two additional nuneralixed human bones 
beluDglog to two individuals all of which 
were deposited with the carbrr rrliea In the 
finiish Museum 

The fosaO skull of an anthropoid ape 
f und at Taungs in 1924 belongs aceording 
to Dr Hrdlicka, to a spocirs of anthropoid 
oje of about the siae of a chimpansee and 
svidenily related to this funn though there 
ire nr tain differences especially in tbe 

I ram Thct** differencrs suggerted that this 
B] c may powibly have been somewhat supe 

II r to the chimpanxee and nearer to tbe 
human But it is not DcccMsnly a form 
tiat sInmI ID tbe direct bne of the hnraatt 
phylum 

South Afnca is ■ Und rloh in materUl 
f r the ajnthropologmt aoomduig to Dr 
Hrdlicka *~Tbm la be wntea the dis- 
ippeartng old native population of Bushmeo 
Stramlloopera, and HoUentms, tbe newer 
negro popuUlbm wfamh SBaounta already to 
over 7000000 and Is steadily tttcreBBliig, 
Ibe alnoet sutUoacy popuUthm of USOOgDOO 
ScMUh Afncaa wUtei of Doidi and Katfeh 
derhatioB, who ate bkfufaag togthsr and 


arndnrtttg a lypa «f tbalr owt (aa U aUa 
happening on a Urgtf aeale with the wUlea 
In and there are abwdaat re* 

mains ol paleolichio oullurea,** 

Dr Hnfliofca baa rrt u nwd from hU frail 
ful journey deeply impressed with the op 
portunltles and n^ fur enthropo l ogl ea l ra- 
learah offered by all theas ifaatM parta of 
the world, and the openuva everywhere for 
Amencan cooperation **T1 m atory of man a 
origin differoitiatioii, apread and struggle 
for survival,' be says ^ u evidently greater 
far greater, than o^nanly oon eri v^ and 
a vast amount of work remains for lu aaiU' 
factory solution'’ 

• * • 

Why Amerita lg Progpotmu 

C^NsmoABU notice has been attracted la 
Gnat Britain by a report whmh waa re 
oeariy rendered to Bntish IndustnalisU by 
two Englishmen Bertram AuMin and FTin 
cu Uoyd These gentlemen have been trev 
eling extensively In tbe Umled Slates with a 
view to trying to determine the fundamental 
oaaaci of the great prosperity of AmerlcBn 
industry and wbetbw or not Amencan in 
dustries are employing methods whKh Fng 
land might profit by studying "The Secret 
of High Wages U the title of the book 
which they havo written 
The findings of these two atudeuta of in 
dustry are oa follows 

1 Promotion in Amcncs u by merit 

2 America sucks to the prinuple of 
smsll prifits and quick returns and 
wealth 11 made by fine margins of profit 
on Jmminse sod raj id turnover 

3 Rapid turnover is secured by aim 
plificslion an I cheapening of process e s 
whib neccsMtaies lew capital for a 
given output 

4 America ah>WB endlew keennevs in 
dev nin(, iimi oaving and trouble saving 
appliances 

5 The American employer la not ho» 
ule to high wages 

6 American manufatlurers cooperais 
by excbanging ideas 

7 Araeniaoi are vigilant and acute 
in eliminsUng waste and in conjaomng 
lime energy und S|iace 

B Amcritan welfare methods double 
high wages in their stiraulauve effect by 
aurrounoing tbe workers with deanli 
ness and light and by seeking in every 
way to increase their coavnuenoe and 
satisfaction 

9 Americans rncourage research with 
magnificent intdliffnce scouring the 
wond to obtain the best research 
brains 

If Britain could teach ns her nnequaUed 
respect for the law in exchange for the 
induatnal lessons she is learning from us 
both nations would profit 

• s * 

Why Clean Ri/b Bora$T 
Seei Thenu 

Furauis enthualistt ai well as tbosa who 
served in tbe infantry dacug the World War, 
will take micrest in a new boreoeal invented 
by Oil John F MeCiU of the United Sutca 
Marine C^rpe for the purpose of bermetl 
cally sealing the bores id the Umted Sutea 
nflo commonly colled tbe * SpnngAehT* rifle 
Ihe most senaltive and vulnera^ part of 
nur present nfle insofar as accuracy la oon 
Cl rn^ Is Ihe muole end of the lands and 
gruovea says Col McGill in a report rrn 
drred to the War Department For yean 
riflt men have been eognliant of this fact and 
have tried by one means or another to pro* 
lect ibsse ports To preserve them however, 
reqires mere oare and eapmence thu u 
usually found among those armed with this 
weapon and too often the piece la rnmed 
cauis of improper cleaning or a failure 
promptly to remove fooling of a eoiroelvtt 
nature from these partA 
In order to seal the barrel reuy have need 
a stupper wluch woe forced Into the mnmle 
This was niinouB beeanas of the malaton 
and dirt earned into tbe end of tbe barrel 
by tbe stopper and the raattllattt pltbag aaMl 
oonoalen Thu praotlee la now preUblfesd. 

The wUp and utothm of a iwcal ttkianlH 
red wbatt oaad freai tbs aanla end vlS 
(CeatbmeimMrnm 
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How many people actually have 

halitosis (unpleasant breath)? 

Read what dentists 
have to say about this: 

T^VERY reader of Listerine advertising knows about 
halitosis (unpleasant breath), that insidious thing that 
not even your best friends discuss with you. 

Yet there are still a few “doubting Thomas” folks who 
thmk halitrais is only a state of mind. 

Out of simple curiosity we put this question up to a 
carefully selected list of dentists—1000 of them—and in a 
letter asked them the following: 

Do you ever use Listerine in self-defence, 
in the mouth of a patient troubled with 
halitosis, unpleasant breath? 

Please answer if you use it this way (1) 

Frequently, (2) Occasionally, or (3) Never. 

Four hundred and forty repbed as follows: 

83^ said “Frequently” 

15^ said “Occasionally” 

Only 2% said “Never.” 

Now, what human being meets habtosis at closer range, 
face to fiace, than the dentist? And who would be a better 
judge of this condition—and how to combat it—than the 
dentist ?—Lambert Pharmacal Company, St. Louis, 

U. S. A. 

LISTERINE 

^puts you on the safe and polite side 

[ Well—It worked I "j 

For quit* « whil* w cbtUtfHT^ ^ ^ Lto^eriiM Tooth I Special 
PutOi SrIm now ihow that wbon taty try It tb«y atlch to Itl I atom 
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You'll find llie Federal Truck in e ver y 
field where a heavy duty truck eon be 
uaed They have ipeed on the road and 
•trength and reaerve power for every 


Far WeMcm DhtrlbatiMr 

TW Kar-anmiHPr atotl Caat- 
IMI Gt ^ Ua ABiSCa !■ lb* 


Federal naea Da)^n Steel Wheela be- 
cauae Daytona add anper-whcel^trength 
Co truck atrenfth They help the trade 
to hold the road- ■ run amoothl y an d 
give economical, Iona life aervice 
Today, nearly all heavy du^ tmeka 
are equipped with sled wheeu-^aiid 
three out of eaery fipo are Dmyion Seed 
^hedi. Specify than 

Hie Dayton Steel Foundry Company 

Dartoa» OUo 




PluBWit Ill riiMitin 

nui tvfeMIhal afk«vsl^f li|k«wtoBIMBI twm^ U 

ULTRALENS MICROSCOPE 






WADE BENCH LATHE 


FOR SALE 

MANUFACTURERS DRAW- 
INOS, PATTERNS, JIGS and 
FIXTURES for the manufacture 
of APPROVED UNDER. 
WRITERS TYPE ‘B’ 
ROTARY FIRE PUMP Un 
usual opportunity, owing to 
growth of other products Ad. 
dtess Box 170, SCIENTIFIC 
AMERICAN 


t/Ujfli “VrOl^Ut fiul'x'cl 


fliiiTiOTiib im 

qmoUy dartnvy At aoemef d tha rik ttaw m wm % Biaga mfinl y ipMlitaE 
Tk» pnetloo la alao pcoUbltd Thoa two UooUa 

polsta are maatloiied to ahow iba ImportaDoa SarloM Iqjorr to Hfta harralg W M lakP 
d maintauung the eada of tbo Umb aad quat la iha ttoplea haBa o ae of Ao depodt 

gi o o f c a of bora intact The denea da- of fordfi material la tbs bore br laaeatau 

aeribed bdow aoala tba miisde without oom The viap aad am are dM nou pwria t aS 
ina la ooataet with the boro, aad Ita nae doea offoden m fiua regard Rdm eipo eed la 

not neeendtate a obaage in the deaign of the racks or la ftore, are frequently filU at tbi 

nfla. miade with mud which seena to be pa^ 

After eitcnalfe teaU by the Bureau of tlcnlarly lajarlous In a my abort paried m 
Miaea In 1922 it waa fouad that the pna that Tina depoait Is appanotly Uilily oor* 
ripal afrnt cauing tba oomuon in nfla irittvOi 

burrala after firing waa potawiam chloride RiAm earned la the raia, those aaipond 

which M a residue left In the barrel from m open boata nfles u racks and la atani 

the primer As thu potnalum chlonde la aboaid ibp and tboao taken aAore by land 
the active agent of cMToaion it la necewaty Ing parties (where there la no oppoaltloB) 

that It be entirely rrmored from the barrel are subjected in the a h e e n c e of a aoalad 

to prerent the mating and pitting vduoh le bore to conditlona that can cause sanoas 
the cause of condemning many rifica injury duo to corroalon from mohtnre 

Pocaaauira chloride ti a rabaUnce that u Oiring the World War the dmlmetiva «f 
ahaolutriy inaolnble m ml or greas# of any feet of p h oeg en e chlonne and other gaaea 

kind hut b readily soluble la water Small on the metal paru of tba nflea was vuiy 

particles of this ohcnuoal lodge tn the ml aurked It la true that la the majority of 

ante fiwurea aad the tool wounda in the barrel oasea where nflea were thus expo^ ibay 
of the rifle end while a thorough oleanlog were being fired or held m rradinem to flrp 

of the barrel with a cloth saturated In od and the use of ihs seal would not have beaa 

will meehamcally remove the reridue on the practieable Nevertheless, rnooh injury waa 
surface so that the barrel will appear to he done to nflea not in use and wfai^ could 

perfectly clean the particles of the potas- have been saved by the use of a aeaL 
slum chlonde lodged in the manner The present bolt of tbo nfle when dose d 



4bm0i Colonel IMllTc wiBm bore eeol for the pr ov—dou of aiwToiiaai ha pirn 
of ibe munlo of ibe army rtlie. ll loeka behftd tbe ringllfco ffWMaatbt atad» 
BMomi Ike bore seal any be removed w|lb^ tools 


■onbed remain to corrode and Injure the with firing pin up or down wiU not prevaat 

barrel as they cannot be removed by the a certain amount of air frmn eaterug tba 

cloth and tbe oil cannot dusolve them breeok It Is therefore boat to seal or <doM 

It ia claimed that if the device shown In tbe space left between the boh bead and 

the accompanying illustratJoni b promptly the barrel Tfab can be apooaaplbhad oon* 

placed on the nn^e after finng can being veniently and economically by donag A# 

taken to aUow the empty cartndge to ro* bdt on an empty cartridge case 

main In tbe chamber coiroaion from the The subject of oocroaba under od 
residue of our present rifle powder or from with speebl referenee to tho oause and ptP* 

atmospheric conditions cannot occur Tbe vention of the afteroorrocion cl fireerma, m 

same would app^r to nflea in stora which thoroughly treated in Teohnied Phper IM 

had never been fired—conealon in the bore of the United Statea Baraau of BImaa TUa 

from the combined aetbn of beat and odd may bo had only of the Superintombat ef 

and the vanods stages of humidity would Doeuments, Government Idling Ofie^ 

not he poesihb Washington D C, for five cants (fovam* 

In other words the use of tbe seal would nwnt •feades do not accept poataga 
protect the here more effectually than the stamps) • a * 

moat careful deaning In fact a oOrtaln _, 

amount of injury b sure to occur as a remit Fuilaaf Jlaaofauif Whom 

of cleaning no matter what can may be Woat b said to be tbe faateat revotriai 
eieroiaed m that a nfle the bore of which wheel in the world b aa impertam partm 

had never been deaned, would bq in better tbe a pe mal equipment used by Luntt. Jebq 

condition provided tbe eeal waa properly MacReady n hb recent atteavte te baibq 

used than one finng a Uka immber of tba woridk almnde reemd la tba tqp 

rounds. notwItbstawliBf that It may have re- Um vdied on tba a u pew har aeg of kb alfr 

calvad tba most uaiaM a ttaa ria a Thia W phaa. It raeobca at a maad alpoai faana 

eeara% baa no rafsmaea to tba malal. ar w- erivabla ta fib hoam aw^ anlar diMi 

called *‘oopper" forihg, wkhb at tba paaw at ibw a mlaata, almoE TOO tliaii a aaSiS 
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A dlitolSlii of }M how toM Ak k BMT 
A filM hr oonporfm It wiA the epeed 
tWt of Ae am^ a ito i A Ja oukahaft 
4t Aa Wjhft epaed Aa enAAaft feaehea 
Aaot IjOQO ipfoluuo&a pa mlmita or oalr 
>ai iwentkA af the opNMd ol ihu aupa 


4^ Sm Wta&r on Cmtmons 
Smmk for CmUmrioa 

Few of tti weald beboro on fim thoaibt 
that nanniHi balk aunk in the aea for noarly 
MX) «aia wonU beooma red hot on eipomre 
to the air and then fall to pieoei like ao 
oneh dried nod Yet Aa foot ia well 
ittaend m doonmenta of the Britbh Nary 
the data promited below were fumkhad 
by Mr John S Carpenta and were ong 
inaHy obtained from the 1882 edition of 
rnotwinaa **Cinl Engmeae Handbook 

The Mmy Aom whioh In ba day waa aa 
pnod a Tcaa el u any that aailed the Bntiah 
imtera, and wfaicb k aald to bare taken part 
in the battle with the Spanuh Armada waa 
railed afta hanng lam In Davy Jonet 
lodcCT fa 296 yean. When abo tank Ae 
eaa armed with bran caimon and aome 
bat wen built of wrought iron ban hooped 
logather The braae cannon wen badly 
wneynnmhed In apoia, that b locally and 
■el on tba entm aorfaoe It was thought 
hat Ao local oorroaum waa due to iron 
lanag been in oontaet with the braaa at 
bene placea The wrought mm oannon 
mn naled down about 30 mob deep all 
>Ta and flaked off very readily The cast 
iron shot at cannon balk when raked to 
be nrfaee where the air lad access to 
bem gradually became red hot and then 
ran in many small pieces like dried mu I 

The Edfar a vemel of a lata period gave 
ip some of ba cannon and otha metal 
Mils afta having been sunk fa 184 yesrs 
IS did tba Royal George afta some 65 years 
^kneral Pasley who made the official eum 
natiens of tl^ metals recownd nported 
bat U the great majority of oasa Ao cast 
Ton had become quite soft and that it 
treatbr nacmbled plumbago Some of the 
bet when eipoeed to the air became very 
lot and eaplodod aii> many pieces 

Tbs wnoght iron in Ak case was not 
10 luoh Injured cioept when in oontsct 
wiA ODppw at brass gun meisl show ng 
bat eleetfolysis was at w A st Aeae places 
VeiAa the ooppa nor Ao gun mrlal was 
aOiued except when iron bad been in con 
not wKh tbm A few piec.ea of wrought 
loa were lewoAed by a bUcksnuA who 
ioelaRd that lU quality was better than 
hit irf modem wrong) t iron Some of the 
last iron guns were removed in Aer soft 
itate to the Towa of London wlere afta 
mne four years they resumed Acir probable 
tfiginal hardnem. 

In the ciM of a vessel that had been 
Huk A the fresh waters of tbe Delaware 
Uvw fa om 40 years tbe oast iron cannon 
wkod Wot fomsd perfeetly free from mat 

Unptoteoted paru of cast Iron slnloe 
latas^ parts of the sea gates of tbe OU 
Akdonlan Canal in Sootknd were oon 
fated into m eoft plumbaginous substance 
o a depA of Ateo^narta inofat but where 
ba oaac lion parts wera coated wiA tar at 
AA. they were antfaely uninjured Tba 
Mftaoiat afaot abo taka plaoe where tbe 
Mat ben was embedded in salty earth Some 
MM bon water plpa laid near the Llvopool 
kehs. woo aoft enough to bo cut wlA a 
tnlfa afteg 20 yean, wbto Aa same material 
4 lbs inna pipeUna laid on higba ground 
iwiy bote Aa Alt water wen as good u 
■ov afta SO yaanL 

CA—rnrsn baa Aovn that Aa rapldby 
4 Ak aafttedai aetloa dependa much ou 
ba qABqr of Aa oalal Aa darka eolond 
TFtoif Jm vbMian Ugb toBtobnloally 
AMbtoad^yto wgatog naM. widk Aa 
bdtnd ^pudia last nac 



Transportation and Grinding 

G reat engines of commerce owe much to the hghtness, 
strength and toughness of modem alloys 

Amenca boasts of the Liberty and other aeroplane motors that 
generate one horse power to every pound of weight 

In the building of gasolme motors and steam locomotives, gnnd 
mg works to accuracy limits around one quarter of a thousandth 
of an mch and sometimes even nearer absolute perfection The 
result 18 tremendous power high speed, dependability and safety 

The practical use of hard tough alloys the accuracy of today 
and economy of manufacture came after the mvention and devel 
opment of modem abrasives modem gnndmg wheels and gnnding 
machmes—after gnnding became a factor m machining operations 
It would have been exceedingly costly if at all possible to reach 
the present day degree of motor accuracy before gnndmg took its 
place m the machine shops 

Great mdustnes have been successful because of many contnb 
utmg factors, not the least of which is gnndmg This is exempli 
£ed by the revolution m means of transportation tuned withm the 
era of the development of the modem process of gnnding 

NORTON COMPANY Worcbstfr, Massachusetts 
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N ORTON 

Grinding Wheels Refractorle8*'Floor 

Grinding Machines and Stair Hies 
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Radio Notes 




A profyamlonai movim A Review and Commentary on the Progress ta Hus Branch oj 
OSntOt*9 Rapid Commumcation 

Conducted hj Orrin £• Donlap, Jr. 




Standard Fdm 

CaMW 

far E^Mr 


DeWy 


Tbi lbs \rv tfrimratiin, Amaxins 

wurld iiiifnl iiiukirN of uiu i _ 

til II jiiitiin projrdortf an faow mca 
iiiKiiiciti II T 1 LW nio\io earn Ofilv 
I ru At IhM tt m rl m irfrtiirr 
(nniini witli sr\Nl)\Rl> CnOO 
HIM for \onr own pniiite ^ IwwJd 
iiM*' Jt minnn rrul, rliar* 
rut motion iiictiirtn in thn homr ll minnH 
Xou too non can take jimfi mtlunnl motion 
pktuna and aboia chim unywbi rt- 
ainarinic uiw rauiira fakia imtiiroM Uiat 
eun bo ahown in tbintrcH chiinbiH mIiimI 
hmiMH pviry |i 1 am 
ikbi n you arc rogu 
lur motion pirtiiriH 
it minnn motion 
))li tiinn of >oiir 
thlldn n, fnendn 
plcnif n. icnmi n 
traiel tni. family 
firtli- all thorfair 
InhiJ piitunn you 
i»nnt lo nrtatnt— 
in full tbciitn nui* nnd thoutn iliirity uny 
lime Ami \Lt tlii» pnci is bmer thun 
niunv motion (urturo cnmornii minb fir 
araulpiir nne Hint nii iin off Ntnndard 
narrow blm wliii h proftHHlonulB do not iim 
I biiit impnir yonr inhutliL bv pinnittinK 
It to be tiim^ into a |m sitivi Ihnt 3011 
(.an t maki 1 lenr piintn from to ki\ l t i your 
r lutiiii and fntnda 

5b Eaoy to Carry 

Think^ Tim mndirfnl nrwiV \ryw iKim 
cnlv 11 lbn ' Vtid no tnpml niidid I hr « 
\li» hiiderH* lliiiilwinii all mitui eriiim I 
liathi r bniHhfil luki SIri 8 >jxtlvSii I'l 
\c-cnrBtP iintomutic footaicL moUr Take 



WfMNiMjtaiidnrd nhowd flK w 1 

Inairiir frwAimal oimina and n 1 tii U nl t e 
%’T LS **»* iM r r »i 

aa* Itla tliaoi It film 11 it a ti 1 a | rrriwl i a • 
■tva TM r«al I d 1 pi t ir t rti t niw vlU r U Im 
» dw-pit^whC aud tor our w AIti ctr Um 


It nn}wbir( Opirulm ur nnllv ur btill 
oainc.ru Alao an amaaiuK parlnmio fiatun 
—an ac*tion lock tliat artuallv 1 (s >uii p t 
Into the wine vourMlf nr dinrt tin uiti a 
while th« tameru K<H.a on 110 r lint lo\id 
flffnrea and atonui for the futun 

Ask Your Dmtler 

All < thpr Rtandlird aulomatlo film nn to o 
eamiruR mil fnr $3*1(1(10 and up' Many 
owntn of tlip MW Ih Vry earn nif moiin 
taking mptunn for ihiatriH and the ihuh 
rpebi 1 bpT rnnnnt do thia with off stand 
ard camiruH Vnd then are many other 
Tmiimia] featnns iiii Nhniild know about 
iLOiir dealtr will i,lu llv till Ton in ditail 
Ikmt chink of buylnk n motion picture 
camera without bnri tianb ut tliia Hnptnor 
niHihme that gi\ h lui imtunh that can 
alwaya br repro lucid Tluit lun bp ahown 
In prafiaalonal tin ntr r i r thp h mp n a 
larj»t acreen eaaetlv liki ihp iduims 11 thi 
mniu houaea If tiur doikr eannot gi\e 
you thla luformarn n wrlti ih (llnet A 
pnnt card will do Itut do in t di 1 n\ 11 iirii 
about thla wonderful atandanl him nation 
pnfim lamera new offpppfl to you ut a 
pnci so amaamfly low Adclnn 

DE VRY CORP O I^TI O N 




Hie highly poUahed ball that the yoang Bum b hoUfaig In the above IlhulnUlon 
fa the Uteat In radio aerlafa. The lead Ib wire fa eonntwted lo the surface of the 
ball, which may be mounted on a pole on the hotiaeiop 


Doubt If Rndio Makea Rain 

pAiTt I*Ai’TiF>E inneh Minister of War 
recently made a blstrmcnt that be belies i 
ro liu wavi T res|H nmble for the rains and 
ehilly atmoapbere dial prilistcd during 
April May and June Hr railed alien 
tiMi lo till fail that the iiitrudueiiun of 
ill naan waien into a tightly cksrd rocm 
where the air ii abwilutrly trsus) irenl 
tuuMS litlle drops of water to form m ilia 
fates of th»se pFrsrnt in the room He ex 
plained that the Ilerl/ian fog found in iviry 
home had beeome ionized and electnhed, 
thus forming rain 

When askid for his opinion on this sub 
je I Tames H Starr ehief of the New ^ rk 
Weather Unrran said I am a skiptit 
Perhaps the pet pie in h ranee wen mm 
pluming of the wialhrr something liaJ to 
he blamni so they pirkeil on radio The 
more 1 study weather the more prsilivt I 
Iki >me that we will never he able to control 
the weather ' 

Winn 8 «krd to comment upon the Pam 
I VC theory Hug 1 1 crnsbai k aaid Noth 
mg lould be furilur fr>m the truth The 
bllle amount of energy radiatid by I rood 
casting stations u so infinitesimal that no 
known inktnimcnt can dimtly uKasure the 
amiuDt of energy niiivid three miles fnm 
the iransnutter Only by amplifying tli« 
miiroBcopic energy and by employing kcil 
A an 1 B hallcrKB arc wt enabled 11 
make h uHspeakrrs talk Heat in a roi in 
may cause pinpiralion but not radio waves 
**Ph)uicians and scieolisla wIki use Xrays 
which give off a gigantic amount of energy 
as compared lo a broadcasting atation find 
that even with the inmemlous amount of 
ionizing pnwir inhinnt in the Xraya no 
action on the atnkspbero is eecr noted 
* The plain truth is that the cause of the 
unHCawnable wiatlier lies in the ton,” said 
Mr Gernsback "The lun g>c» through an 
tloTcnyearp sunspot cycle the minimum of 
wim I was ID 1922 during wtueh year radio 
I *(luiii was Lwceplionally good Since 
that time ilir sun spot cycle boa increased 
and right now continuing up I* 19A 
when the sun-spot cycle fa at lu naximum, 
rertpiion will be bad, and ^inddcnUlly. 
pmbihly tha wratber Radio roocptloQ will 
probably be at ita best again in * 

Dr AUM N Cddmulth, Olrf Bromloaat 


Engiimr of the Radio Corporatum of 
Amirifa, eaid tliat be did not agreo with 
the Painlcvt theory and did not believi 
that radio had any effect npnn wralber con 
ditlons 

Th< re la probably as much truth as poetry 
in the words of the old sung 
Whethi r iPs eold or whetiwr it s hot. 
Were gonna have weather wheilirr or m i 
The weather we get and the weather we vc 
golf 

We re gonna have weather whether or not. 

Mualc Venus Phoiographs 

WiiFN the first radio pictures appeared 
Bomeoni remarked (hat they kraked just like 
bmadrast music sounded 

Suth a comparison ts absurd** said W 
H PricM President of ihi PritM Radio 
Corporation The fact is that nn a good 
receiver today the rrproiiuition of the pro 
gram is wi II nigh pi rfei 1 The average car 
could detect no differemt between the sludn 
program and the nsme program heani nvir 
the radio providing of course the set and 
the loudspeaker are of the best ohlainahle 
quality 

* Aural radio reproduction is more natural 
to Its original lhan a good pliot igraph is to 
Its subject There is simply no basis for 
Gompanng It with the acforopliahments to 
date m transmitting pictures by radio Tlie 
fatter IS about in tlw tame aute today where 
all radio was four yean ago We learned 
to apply the correct ciccincal principle to 
the pnndplea of acoosilcs, and today no 
one neiH apologize for radio reception, nor 
may anyone sneer honestly 
"In the visual pmbinns they have a start 
in the knowledge of lenses and camera pnn 
oiples jnat as we bad in the knowledge of 
aeousdcB Through experunents they wilt 
learn how to apply the oomot olaotncal 
methods, and the probtema of the fdmto- 
radio engiaeera will be solved UntU then 
ll IS idle to compare the two " 


No Radkal nurngw Expected 
DelUittger^ 

Tnr day of rgpid ohanges la radio re 
caving seu has ptssed, and raiHo fa now 
daffaitsly e s tabh a h ed u a pnetfaudr dspead- 
ahlSp iw nn a n ent utilhy fsv cyerynJoy Dm, 


The'1Mdiintie"isii’t 
lonely any mote 

the supply ship 
steams south from the 
last outpost of aviligation in 
September, not to return until 
the fbOowinff July, lonclineu wiO 
never again beset the lives of the 
Royal Canadian Mounted Pdice 
who patnd that vast; wild area. 

Radio IS now bn^teniog the 
long winter nights with musk, 
special prograiDfa messages and 
giectingp frm thw **home folks ** 

And in the rccovmg sets of 
the'*Moutttics''is the equip' 
ment obtainable. The batteries 
they use mmt be dependable 
Th^ SMtr^ serve until the supply 
ship drops anchor in the harbor 
a year later 

Q4sk any Radio Engineer 

BurOBSS BaTTBRT CoUPANT 
Gbnbral Saus OrncB* CmcAoo 

CtmshmFaimmuodO0ms 







BURGESS 

RADIO'BATTERIES 


^ Baroet Eleelric Baneh 
ScroD Saw 

• Mr, ll. I 
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l« Dr. Hr. OM ti 

^ 9iAdaii «f tU fiifTM 

*P)»IUvfai( Hriod «l •kpvl^ealiil 
vwfopmaL dnrbit ifktefa riw nuAat wm 
IttttM mb Moret of Mta of all dofraea of 
naeptlvltr, iIm iadwtiT hat now aettlad 
dovi Id tba pra j^ ction of a relatively few 
Haiidard hlidralaia aeta, aKpertly denned 
and rabaUtotUlf built, wfai^ may be ex* 
petfted to (he aa good reaults five or ten 

r i from now aa they do wbon new.** aald 
DdUagm 

**Thae la no more reaaop for walUng to 
boy a good radio aet than tbero la in waiting 
to bay a piano. While tbera doubtleaa will 
be ooeaaloiial reflnementa in tecefriog eqalp- 
ment, tbeae are not llkoly to affect the oom 
paratite valuta of the atandard aeta of tcnlay 
Tubea, of conrae will loae thdr edkdenry 
after from IjOOO to 24)00 houri of ime, but 
nuat of them can be reactivated at amall 
coat The aet aa a whole, however, will 
retain Ita efidency and value Indefinitely” 


NatKmnl Network 
bnmdcaatlng ataUvoa in the 
Unhed Statea will aoon combine to fonn a 
chain for country wide broadcaaiing, ao- 
oonttng to Norman Baker, of Muacarine. 
Towa, Preaident of the American Broad- 
caateie Aawtclatlon. A hundred or more 
■mUona, aa the plan U outlined, will be 
linked together, but not by laftd wirei. The 
plan la to have each autlon radiate Ita own 
pngraaB, and the advertias uilng thla atyle 
of advertlalng would be aonounoed at the 
■ama hour frtnn aD Maiiona in the organlu 
lion. The bioadcaau from each atatlon will 
be entirely different. By this method, coun¬ 
try wide advertblng by meana of radio will 
be promoted 


Two Timing IlnlU 

A NEW A-C Dayton reodver, recently 
placed on the market, iocorporatee second 
stage tuning, which performs as though 
there were two eels in the cabinet Where 
conditions require selective tuning, the first 
tuning stage Is adjusted and then the second 
Stage is brought into phase This arrange¬ 
ment b uid to compensate for differences 
in aniennaa, tubes, batteries, interference 
and other factors which may exist between 
actual operating conditions in the owner's 
hands and conditions which existed when 
the set was tested and balanced at the fac¬ 
tory. 


Nentrodyno for 1926-27 

A NEW modd neutrodyne set has been 
introduced by the Stromborg-Carlaon Tele¬ 
phone Manufacturing Company The gen- 


aral MpignBPU ud foDdamaoml dadni b 
pnothnUy tba anm Ua the 1925 modal The 
ohangea gra lu iba form of rdlnomenta 
whleh allow tba usa d diber aa outdoor 
antenna u loop! any scml power or power 
tubei any kind of current supply and any 
kind of powerootput aqnlpinent BUufing 
posts an uasd for loop eonnertlons and a 
switch b provided ao that the operator can 
quickly shift ftom loop to outdoor antenna 
A power-awiiohhig relay inaerted in the 
wiring of tbo **A” and “B** socket power, 
oonirob ibeae^unita antqmatkiaUy as the 
battery swltoli on the front panel b turned 
on or off 

Radio Safegnardg Mlncn 

A RAmo warning alarm has been devd 
oped to sdeguard miners in the Pennsyl 
vanla cosi fields agslnst explotious of coal 
dust and the deadly effects of gas accumula 
tiOD Tbo nse of device will permit the 
clearing of the affected areas or the entire 
mine of tbo operating peraonad. If the ven- 
lllsting system cannot relieve the dangerous 
gas cdleorion that b Ukdy to result In cx 
ploskma and fire. 

The hiatrument b baaed upon the prin- 
dple of deotricaf oonductivlty of various 
gaara and brings Into nae tbo slnqileat of 
radio drenita, oomprblng a variable con¬ 
denser, a vacuum lube, a senaitlve reby 
attd alarm bells. The variable condenser 
plates are charged with dectrlc energy that 
b dbchsiied only when the current ttored 
b of aullicicnt airength to break down the 
didectric properties of the mcdlinn separat 
log the pUtes, or when the didectrio itaelf 
changea to one of greater oonduotivity Tt 
is on the latter principle, the change of the 
didectric medium, that the mine gaa de¬ 
tector works. The air-spaced plate type of 
variable condenser in the Instrument b In 
scricd in a small duct through which air 
b pumped from vanoua parts of the mine, 
each gallery haring Ita own separate gas 
detector unit, loealpd on the surface of the 
earth aa part of the fan and ventilating con 
trol equipment 

While the air passing through the con 
denser is dear of gas and dust, the circuit 
remains open, but wlicn the air carries coal 
dust in finely divided particif*. the atmos¬ 
phere between «l he pbtes of the charged 
condenser becomes mure conductive, its 
value as a didectric depending upon the 
amount of dust suspended in the air, until 
the condenser discharges. The frequency 
of the discharge depends rntirdy upon tiu 
amount of dust in tho air bach dischargr 
of the condenser b accompanied by a clos¬ 
ing of the relay urcuit that rings Uie bdl 
Tho ralo at which the bell rings gives a 
reliable check on the change of cooditluns 
lirlow to that the operator in charge of the 
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aUtloM la Jgpaa haa tlw eall 
m da klWwatts mt pyiam unI 



Perhaps you, too, can cut your 
‘‘B” battery costs in half. Just 
follow the chart. It gives you the 
secret of “B” battery economy. 



Thousands of people have 
made the discovery that Ever- 
eady “B” Batteries, when used 
in the proper size, and on sets 
equipped with a “C” battery*, 
are a most economical, reliable 
and satisfactory source of radio 
current. 

Here is the secret of “B” 
battery economy, reliability 
and satisfaction. 

Oh all but single tube sets — 
Connect a "C" battery* The 
length of service given belom 
IS based on its use 

On 1 lo 3 tubes—Use Ever- 
eady No 772. Listening in 
on the average of 2 hours 
daily, tl vnll last a year or 
more. 

On 4 or more tubes—Use 
the Heavy-Duty "B” Bat¬ 
teries, either No. 770 or the 
even longer-lived Eveready 
Layerbilt No 486 Ustd 
on the average of 2 hours 
daily, these mil last 8 months 
or longer. 

These figures arc based on 
the average use of receivers, 
which a country-wide survey 
has shown to be two hours daily 
throughout the year. If you 
listen longer, of course, your 
batteries will have a somewhat 
shorter life, and if you listen 
less, they will last longer. 

Evereadys give you their rc- 
I markable service to the full 
only when they arc correctly 
matched in capacity to the 
demands made upon them by 
your receiver. It is wasteful 
to buy batteries that are too 
small Follow the chart. 

In addition to the batteries 
illustrated, which fit prac¬ 
tically all the receivers in use, 
we also make a number of 


*Nnm A battery grratly incrraiei 
the life of vour “B” battenci and givri 
a qualicy of reception unobtainable with- 
ont It Radio aeta may eatlly be changed 
by any competent radio aervice man to 
permit the uk of a **€” battciy. 

£V£RE 1 U)t 

RadiO'Batteiies 




other types for special pur¬ 
poses There is an Eveready 
Radio Battery for every radio 
use. To learn more about the 
entire Eveready line, write 
for the booklet, “Choosing and 
Using the Right Radio Bat¬ 
teries,” which we will be glad 
to send you on request. There 
IS an Eveready dealer nearby. 

MamuftulareJ end euaraulttd hf 

NATIONAL CARBON CO, Inc 
New York Son Francisco 

Cuadiu NMlmal Cvbm Ca, Umlwd 
TonnlOk Ontario 


Tuesday night ntcans Eveready Hour 
—8 P M, Eastern Standard Tiinc, 
throu^ the following stations: 


WlAf^CWr^S 

wjaa-PrvttfnK* 

WTao-iy«m«fer 

wn-TAUSUa 

woa-gaJata 


irtKi-CimcmmtU 

WTMU-Clnrttmd 

wwj-Zlefrrit 

mcn^Ckkago 

woc-Dnenttri 




SCniNTIflC AldBEIGAK 



Molorlili 
Garry ■ Batllaa 
AoIovHm im yov 
car and talad^iard 
ypor apart lira whli 
rawtnitti Aaiow 
look Both art 
madt of Yallow 
Biraod. Aak yow 
atctaaory dealer 


On Municipal Docks 

YtUow Smad Wirt Rope Itadi a btiplad band la tht 
traoifar of ahipmenta betwe a dock aod rltor harjaa 
Big loadi art hasdltd ai aaltly aa Unit oota and 
ttonomy la ctriala 

Ifadt by one of (ba oldaat vlra rem mattilactuftn 
ttnatUy pioattri a tbt lodualry YtUo« Straad haa 
a tboroaghly cnablnbad rtpatailoa for atraagth and 
loag Ilia 

Tbt alraad of yr//a* la the quality mark ol Yellow 
Biraad—ud your piottcUon 
fkla eompany alto raakta all atandard gradaa of wIrt 
ropt for ml purpoaaa 

BRODERICK A BASCOM ROPE CO. 

BOB North Pmt Stmaftf 81. Loaia» Mn. 

Banaw Ogm aaf W awtiB W TfWamnBL llawYprkCI|r 
BupaOwiu i S aaa rt a Aaiw m. leidi aad laawft 

AtdBowntd Oaoiar t w of iitdbafr<af I w c o ftWaa 


IfelloiwStiand 

WIRE ROPE 




Thia almplo yet e B lr Joni ahorl watt iwHo tnuHallter waa MIt by tho Mndanla 
of Maiiatla Collq|t for tho Anattkan Mnawin of Natwal HI at nay Crtaalaad 
Eapeddoa NoiIm the acoatalhlBty of ^ of the porta 


control boanl can rtfulatt tbt ftnulatlng 
ayatcoi to relieve the condition before it be> 
roBiea a menaoe by either drawini out the 
ar or foroinf In a freih draught to diati 
pate It 

The eeparalum of the condenaec platei 
It dicuted by pi ya data clpiniau and nun 
ing englneera wlo have iktermlned when 
the perceatage of dual and gaa aaaiuura 
danieroua proportiona 


Patent Granted Latonr 

A PATERT with baalc clainu broadly cor 
enng amplification np to the lua t of oacil 
laden with means to prevent disturb ng 
oaoUlationa at all frequenciea in multistage 
reemven togrtler with a common aource 
of space current known as the B battery 
has bean itned by tht I mted Suta pttent 
ofico to Profanr Manat C A Lotour of 
Franot 

It it ooattnded by tbt Latonr CorperatioD 
that praodeaHy every type of radio raonver 
aa now manDfaotnnd iidnnga one or isort 
of the eighteen claims of the new petent 
whiokbewf the nuffllMr 1584701 andwIiMh 
u asalgned to the Latour Corporation of 
Delawart The earlieat date of pnonty of 
invantien aa aBowed la Oeteber 1916 
whoa the fim French application waa filed 

The evidtnet aobmltttd with the applka 
don b said to abow that PnfoHor Latonr 
waa the fint in pndaoo mnltisnge taMran 
tube radio reotiveri that teald be b ocb— 
fally operated wlthont nadtdrabit et dllad f 
or noiaau Thtm wan the VnaA "U* type 


RuTrirtiiig Vmmam TlAw 

Rbucb voliiBt may be eaaBtd hy iha 
lost of active eutarial on tht tdie filaiatui 
Ihe Technical News Bdlctu el fha Na 
itonal Banan ef BUndards saya 
"Deetron tnbet In nedving evM- 
laally loee their e eu ri U n ty TUa pan et lii w s 
pt ng fii ti u a to the point whoa tht laodvli^ 
set tptvatet very po or ly or not tt aDf even 
ihwagh tho tube fiaMMa art aot hamed 
out. The mm ef Aa ats ftagniMly eo» 


fates this oondiuon with that doe to an 
mrhsnsied battery 

If the tubes ore of the ibonttod tong 
•ten (XL) filament (it is eaiimated that 
the majority of tubea are of thla type) they 
can usually be rcjiiveiiattd bf a waple 
process aad mode to serro aa wall as saw 
tubes 

The process of resotivating the tubas it 
as follows Dseonneot the B* bettmlea 
from ibe reoaver and bum the filaments 
above nomial bnlllaooy for half an hear 
Usually this rcatorta the filaments to fidl 
acUrity 

The best and eaaiNt plan to dntennine 
wfacthrr or not the tubes are good la to bave 
two or throe new tubea on hand and from 
Ume to time snbatitDte them for the did 
tubes If there Is a marked Impfovemeni 
in volume It la an indication that the older 
tubes need rejuvenating 


IJetfinnig In a Idindon Book Slaap 

Damn Sauionr V)oe-Pi«ndeal and Gig 
eial Manager of the Radio Coipontlea of 
Anarica, at a duner of tha Radio Gfah ei 
AoMrlca, laU of hia firm tsperienct ■ttmal 
moatha ago in falhlng aeieaa the Atigfdto 
via lha taftbridga.*’ 

The eaU waa im the toQ ope ra tor jha 
aa any long dstonoe telpphoMeelDlanaclgA 
It waa on a Suday afteooon and heftoa 
moay mlantas had pentd ba waa tafldag 
with Owen D Yoang In London. 

When Mr Yonng rtonmed to New Yta|^ 
he nletad Ua stoiT the anftemplIelMMtor 
nt Ihe BritUi end el the line. Mr Yovg 
left Ui hag» n Leaden to vWi uTm 
M ^ aad when he nem ov4 he toU 
Abii Young where she eooM nmk kfato 
WhOt ho WM pm the plme at hie hpm 

ni« and the lo^ diaantt tpentae InqgM 
far Mr Yoeag. She vna g^ Ae npmn^ 
the beek Aep whme ha eanld he HtoML 
Iha phone tli^ in Ai eU ehH^ 
mgr^uawmd Theto he toM. Vk 
y wnfcrm Mr ^ I Mm 

^ y ***! *>..** ?»*v 63 u- 

mm ait mm k iliMmi Uhm 
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mti far •Mifafc" How; 
Ymow Mk tk* NMfaf* iwl bw«J 
^ Mr SirtiC fa Ifaw York fart 

k «■ A loul call 


^ Mr Askafl b Ib« York i«» 

•* ll wu ft loftftl oftU 

ftpoft lua ftrrivftl In 
ibft Uftlied 9k^ that ib« mm ho mid 
M 1 ^ mdk osf tko tnmilftfttk otrmit 
waft that hft waa gg BOoh gt anw ftft with 
tlM wonder of beafte Ua friend in New 
YoA on ibe phone^the oU book .bop 
of London. 

> ^ 

'^A RrtdloJnm fok WRNY 

An lowminent known aa ■ pianorad ** 
wtiofa onmbiiwiH the piano and r^io utUla 
tng ibe howlft from a radio ofnMi to pio- 
dooe orarioftl note* baa been dendpad for 
■M at station WRNY 

Tbia ndio-|dano baa a k eyb oa rd wmlar 
to an ordinary piano and then ia a ywanm 
tube for earb i4 tbe kaya When a kei u 
premod a radio oaciUator ontmit u env 
gtaad whioh orcaiM a para dale like tmo 
in dtt kkodapoakera oonnertod to reoetrliia 
aeiB. Tbe moalcal notea prodnoed by vaon 
am toboB m tbia nuuuwr hare practically 
no orerioneoi and for that reaaon the mintc 
la aaid to be clearer than that produced by 
a date 

Tbe notea are aherp and diaunot and are 
readily dialinanlabed from ihoae of any 
other moaloal inaironient Any namber of 
notm can be anunded aunulunooaily and 
they can be auateined for any length of 
bme When a key la atruck on an ordinary 
piano the aound quickly diea away but 
with tbe pianorad the aou^ remaina aa long 
aa the ko^ are depmaed 

The matnimcnl at WRNY baa 2S keya 
and therefore JS notea A aingle atage of 
andio frequency emilificatlon la uacd but 
by adding aeveral more slagei aulfiricnt 
Tolnme ean be obtained in fill a large audi 
torlum It la poaaible to build a pianorad 
with the ataodard 88'Dote keyboard Thu 
would require 88 mcuum tubm 


WI17 Talm Are hilvered 

Ramo fane often a^ why tbe iimde of 
a vaoanm tube u atlrer ooloied and mirror 
bke In appearance When the tube u com 
plelely aaaembled the gaww and air are 
pump^ out Hilo magm^um wrapped 
In a piece of thin nickel an! held 10 a 
email aide I ibe u healed by a high 
frequency indueuon coil until the mag 
ncaium nponma and oondenw in the bulb 
giving It the appearance of a mirr r Ihe 
magnealum reacU with tbe last trace, of 
tbe more troubleaome gaave left in the tube 
after tbe ponping operation and clcana them 


wp, piwdndng a aifll Ugb* ymnm. Tbe 
Vah9 m then aealad and baaed by antomatk 
maoldnary 

How Tubo FUamentn Are 
* Developed 

Thk filament Btmeture of modem vacuum 
tnbea waa recently eaplained over aution 
WCY by F C Kelley of tbe General Elec 
tno Reaearoh Laboratory 
**1110 filament la made of tmigaten one 
of our rare metala" aaid Mr Kelley "It 
la aaora than 19 timaa aa heavy aa an equal 
volnine of water and malta at a point higher 
than any other metal Tba tungaien i« ob 
tamed In powder form and 11 miked with 
■nail perceoUges of tbonum oaldo and car 
bon It ■ then preaed under hydraulic 
preaaure into bar Cmnn If handled at thia 
atage tl^ bar will break* ao it ia aupported 
00 a BoUd alab of tungaten and paabed Int > 
a hydrogen furnace where it ia alntered at 
a white heat It la then refired at a icai* 
perature jiut bdow tbe melting point a id 
in an tunoaphere of hydrogen by paaung 
a very heavy current through the bar Tie 
bar ^tera or ahnnka both In length a d 
4oaaaeGtMn and the carbon reduce, tie 
tbtnum oude to pure thorium metal 
^Tbe denaily of the bar u then about ll e 
aaaae aa pure tnngMen wfalcb baa be n 
melted and can be hammered hot into nmi 1 
loda aal ihm into small wire The wtr 
after reach ng a certain diameter ia dnw 1 
down cold tl rough diamond dies to filamcr t 
sue and tbia gives tie final filament ma 
tent] ” 

Toogalen and NIded la Grid 
and Plato 

Tub gri 1 of a vacuum tube la ma le f 
tungaten wire woun 1 around two n rk I 
su|ports m lie form of a fiatienei spiral 
Faeh point of c ntarc between the spinl 
gnd and the s ipp rt wins is wclde I 

1 be plate cons sis of a flaltene 1 cylin I r 
of dun sheet nickel wel led to n ckel n r 
purU 

Detector Uaea Doable Hato 

An eight lube tuned radio freq icncy clr 
cull designed by Frel A Jewell of North 
Car lino has bm mtrod irrd by the JewrII 
Ha iio Company i he receiver uses a vacuum 
tube detector irovided with two plates in 
stead of one plaie aa is the usual pracur 
The inventor explained that the double 
plate allows posh pull amplificauon m the 
detector and gives increased ampbfi at n 
with minimum distortion Two ^aU c n 
tr I the tuning 





Steel Sheets that Resist Rust! 

T he destructive enemy of sheet metal is rust An alloy of 
copper gives to Steel Sheets and Tin- Plates the highest de¬ 
gree of resistance to rust and corrosion Keystone Copper 
Steel gives maximum endurance—a fact proved by actual bme 
and weather tests For lasting and satisfactory service insist upon 

KEYSTONE 

Copper Steel 

^eets 

AND ROOFING TIN PLATES 


Black Sheets for all Purposes 

AUTOMOBILE SHEETS-ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK 
GALVANIZED SHEETS 

FORMED ROOFING AND SIDING PRODUCTS 
TIN AND TERNE PLATES, ETC 

KeyWone Copper Steel ^vet fupenor service and nut* 
reaistance for roofinil aiding gutters apoutinR flashinRa, 
metal lath tanks culverts, flumes, and all uses to which 
sheet metal is adapted where resistance to corrosion is an 
important factor We manufacture Amencan Bwemer, 
American Open Hearth and Keystone Copper Steel 
Sheets and Tin Plates for every requirement Sold fay 
leading metal merchants Wnte nearest District Sales 
Office for particular information, and send for booklets 


Sheet^UCiU ^Products 

VM SlMW 9m fall jmsmrnm, A»Dlla 

—a Aaeiio-awiiHHi Owa^iwi a*i ' 
wMiaMtrt (WmtMaTgMkatMk 
SbfMi Biwaba Ha aiaiaa rndvoia 

UMWStavbua 



^me^tU *Prod ucts 

rtHQUBtytoHagmwIia gbrnwanai 

aoDaMTwMpiMM. ur BMasaTia 

nmm, Bbek FlaM tm all pmwrnm 
■■ MHl I a a atov* npa wm4 B 


American Sheet andT^n Plate Company 

General Offices Fnck Buildinfl, Pittsbuith, Pa ^ 




maiiiiTT lALaa omcM ——1 ■■■ ■ — 

DMhU KhOvIhh HmVovk FkilU^phU nttWmi* n 
muvM DBT8DftTAvnSniftPMBvetaOo liawToraOiir 
m SviOH asan rMBwnw Bh VnaWM, Ln Aaial«. VsnlHa 1 
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NOT too much Turkish, not too^ttle Turkish; 
neither over-rich nor commonplace . . . But 
just enough Turkish ... there, in Ihwe words, is 
the secret of Fatima's extraordinary delicacy 



yubmt m vihult #/ * ttiffirtitet juit 4 ftv) ttntt mskt 


LtoQSTT de Mtus ToiAooa C o 


l-WONDn’* Cold PIpooad ToUas Boadora 
DoNotCndi, Fkttoa or Criav PIp« 





ihk»imiWMk«a 

■■■ 
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Safety for Your 
Money 

B efore inverting your lurphit funda, 
take the precaution of seeking the 
expert and cortaervative advice cd the 
Invcacmciu housta and bankcra repre 
sented In the PlnaiKlal Section of Haipera 
Magazine 

EJhninate the Lom 
in Investments 

For after all good inveatmciu opportuni¬ 
ties predominate Cautlon» Care 
Inveaeiuclon will reveal safe and pro6c 
abU channeb for your surplus Rinds 



A 


Learning to Use Our Wiiks' 

Aircraft are bemg put to utem peace as well as lo war. pu^part- 
ment keep our readers informed of Ae Uur* 

facts about airships ciid oirplaiias 


/» ckmrgf, DsMui CogyenMw School 


Ab InteraMlof Engine 

I N the Boderti ancraft engine it la emen 
tial to obuin high power for a given 
weight Thla is largely tdilainable by a 
htgb phton speed Bat faigb ptalon apeed 
la tba ordinary Internal combostlon engine 
alao nrana 1 b^ apeed of revolution of the 
oraAkahaft and a high propeller speed TIub 
to an exceUent condition for a vci 7 speedy 
aMgle scaler fighter But for a oqnpara 
tlvely slow roBmcrcial plane, high propeller 
apeed meana InHBUeney The forward 
spaed of the plane beaim too low a ratw 
to tha peripbaral speed of tbe piopHler 
To meet this diCeuhy propellers are very 
often glared down, with the diiadvanUgni 
of weight and oomplicailon 
In a new engine of almost revoluilonVT 
coacFpiion high pismn speed la combtood 
with bw propeller speed without the Alter 
esBlion of any gears b) a most ingenious 
me*, ho mam 

This logine to the Fairchild faminei, de 
iigiMd by Harold Caminei foraerly an ex 
pen with ilw Lnginoenng Diviamn of tbe 
Array Air Service The engine la dlna- 
trated in ibese columna 
Instiad of the tonveniional drive from 
tbe piston ihcoogh a connecting rml to the 
orankahafi the reciprocal mg motion of the 
pbtiins IS converted into mlarv mutton uf 
the pnipeller ahafi hy means of rollers op¬ 
erating on a double loheil cam somewh^ 
like a figure of eight Gird ngidly on ihi 
shaft The mertianism u sui li that eacli 
pblon (ompletea four strokes for every revo 
lution of the shaft—wble In ilie ordinary 
engine the piaton completes only two strokes 
for every such revolution Ihertfore for a 
piston speed iht irankshaft revolves 
just half as fast as in the onlinary engine 
Adjacent pialum are connected by a 
syntim of links the (oniour of the dnve 
I am being so deaigned that these links 


0 / Aeromutta^ ffo^VsTk UnhenUf 

maintain tbo gann roBera in oontiniul oon 
uwt whk tlif cAoBi An a result tba enn 
•hows not tiv allghtsai wear under prolommi 
running / 

AnoUw^ hnpmtsnt di ffar enoa ef i^s 
CamineawBglne fjum the onUnary 
IS that g(a towrinn ol tbe platQ 
oyhnden is idtmioni with respect ip tbe 
eiBiii^sxliv so ibsi the pston mertu Coress 
balsn one another exactly 

fSmber, stnoe the pistons 
at^ea per revolotbn there la i 
uf valve gearing and uienBodiaie sliaftlng« 
yTofle lobcd Intake and axhauat cams sre 
mminted fUrectly on tbe main engins dbaft 
whioh operates all tbe velves In the engue 
Thb makes for tremendous slmpUfionthHi 

Tbe direct sction of tbe piston roUen on 
tbe figure of eight cam brings the cylinders 
olnaer together and thrrefoec prndueea com 
paeincaa, liglnncaa and 1cm b^ roristanon 

The beautifully made and ingniumi mech 
amsai haa andetgone cxhauative testa both 
on the block and in the air baviiig been 
mountod in the weH-knowo Avro Uplane 
In spile of Its robust Lonstniolion the 150 
horsepowir eagme onh weigha 360 poonds 
and Its projected frontal area la only 39 
square feet 

We believe that tbe keynote to aorcemful 
oommercial aviation lies in simpler and mora 
reliabb power plants There la no doubt 
that the ramines Fairchild engine marks 
a dec! Ud step in this direction 


Tlie Kit* BaJloon 

T he advent of the power driven airship 
and airplane haa greatly decreased the 
iniereat in baDoomiig, once a moat popular 
bpnri Kite balloona, a modification of the 
■pberioal balloon, attract even lesa altenilon 
Yet the kite balloon aervea many osefid pur 
poses and lU deugn isema with intrleaie 
aeronautical problems 
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Kite Iwllociu were fiiccMtfully uwd ditr- 
ing Um wet for ^polling labmarlnea, ob- 
wtrt m in lolephonlo communlcEiloii vJth 
th« pfttrol ifaip could giro notice immedUtdy 
of the detection of the wike or *'»hadQw” 
<4 • nibmuine below the Mirface On the 
weatern front, kite bailooiu provided ef 
fecdvfl, although very hanrdoua obwrvaiion 
poaUi In oomnerclal aviation it ia poa- 
RiUe that kite balloona may be employed 
at tgrge airporta for provkUng nMieorol^ 
cal data, for wirekw work and perhapa for 
the marking of airwaya. 

An eScimt kite MIoon aboold be able 
to liae rapidly to a good altitude, offer a 
minimum redbiaiioe to the wind ao aa not 
to impoae undue eiralna on the bolding down 
oabiea and provide a fair degree of ■tabiUty 
Nothing ia ao ninducive to violent aeaalck 
atm and loaa of obaervatlonal power aa a 
violently oeeUiallog captive balWo 

A kite balloon is na^ at the Navy'a alr- 
iUp atatfam at Lakehurat for yet another 
purpoM—4be provialon of an aerial plaifonn 
from wfaioh avbion may pimcrice parachute 
Jumping with iesa haxard than from a rap- 
Idly morlng airplane. 

Tbo eavdope d auch a ba1loon<conialnlng 
the gaa moat be of large pruporthma, if it 
la to raiae the oocupanta cd tl^ basket and 
the heavy kite cable to a fair altllode It 
■uit be atreamlined, to minlmiie redfUnce 
ID the wind. No fabric in the world could 
stand the onncentraied pull of basket and 


occupaitia. Therefore, the kite cable at the 
bow of llie balloon, and the badiet sufiprii 
alon towards lia center tranaroit their aub* 
divided pull In a large number of running 
**bntllea,'* which In turn are attached to a 
strong rigging band running the whole 
length of the envelope, with the gaa lift at 
each Bflcilon of thr envelope taking a proper 
amount of puU. 

There mual bo provision in every kite 
balloon for vertical equilibrium and for the 
mainleoance of the shapr of thr envelopeti 
This is taken care of by ao internal air 
chambcT, idluaied more or lets at the atern 
of the Uie balloon, and entitled the baJlonet 
Imagine the balloon fully inflated at a 
height of aay 6.000 feet In descent the gis 
would eoniratl and the balloon lose iti 
shape It ia then that tbe ballonet comes 
into play Drawing air through tbe acoop 
In the bow, it takes up sufficient air aa the 
hydrogen or helium gaa ooniracta, to pro- 
aerve tbe exienur fonn. 

To further maintain stability, either long! 
lodiiial or lateral, tbe kite balloon must 
have tail aurfaoea. Tbe kite balloon baa 
three tall aurfacea; the vertical one and 
two others at auly degrees to the vertical 
When the gaa baa Inflated the envelope it 
also Inflates the Ull surfaces, which are 
handier, lighter and more practical in every 
way than any solid fins that might be ap¬ 
plied to the envelope. 

Perhaps these brief linea will serve to 
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OIIX£SS BEARING/ 

VWHBTHER you expect to be m busmees one year, 
™ ten years or twenty years from now, it will profit 
}rou to read the following cost records of two bearings. 
They were compiled from records taken on the same 
shaft, the same machines, speed and work. 








Non-SKid fii-Type 

Specially Engineered for 
Long Mileage 

The design of the Flreston# Non-Skid Hi-Type Tire quickly dispels 
he&t making it Invaluable for heavy loads and long, continuous 
hauls. The extra height of this tire insures exceptional cushioning 
qualhiea and increases the life of the tire many thousands mQea. 

The experience of Firestone's 25 years of leadership in the 
manufacture and development of solid tires is at the disposal of 
an truck operators. See the nearest Firestone Truck Tire Dealer— 
he la a truck tire specialist 

MOST MILES PER DOLLAR 

t Tlreetone 

TRUCK TIRES 


AMERICANS SHOULD PRODUCE THEIR OWN RUBBER 
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WANTED 

By prominent Maasachuaetts Con' 
cim, equipment to manufacture 
m Royalty or otherwue. in the 
field of Water Controlling Appa- 
ratus, including Screcni, Hoifta, 
Gates, etc Unusual facihties and 
connections Addrem Box 171. 
Scientific American 


Frost or propeller end of the **Waap** airc oo led eoalae ahowiaa rowpaclnwi 
and **cleaaecM** of the declaBs with the ralve gemr eoeloaed to <^«r nunlenta 
air reshitance and than Incawe eAcieney ^ 



give the reader an Inoenilvc to further eon* 
aldorailon of tbrfe epparently umple, yet 
in reality complex cootrivancoa. 

A New Air-Cooled Engine 

S OME few moDtha bark wc Hlacuaaed the 
rcapet five menia of alr-coolrd and water 
cooled onalnea. The Conlro^eray acTina tu be 
rapidly cloalng In favur of the alrH^xded 
type The new “Waap" rngino, built by the 
IVatt and Whitney Aircraft Gunpany. ia a 
caae in point 

The famoua Liberty motor which la rated 
at 400 horaepowPT, weight 837 pounds The 
D'12 water-cooled, twolve-cyllnder engine do* 
Urm 423 Imraepower at 2,100 rcvolutUina, 
weighs only 720 pounda and la a marvel of 
engineering akill The ‘‘Wasp” alao drllvm 
425 honepower at 1.900 revolntlonH per miii- 
nte, yet only weigha &50 pounda Wlien we 
conoder that the water-cooled type nreda a 
radiator, water In cylinder Jacketa and radi¬ 
ator, and a ayatem of puinpa and piping, the 
whole weighing between 150 and 200 pounds, 
It can be seen that the advantage In point 
of weight for the alroooled type beromes 
▼ery bnporunt 

& far the air-cooled engine has not 
arhlered tia full poaaibllltles becauae de- 
rignera did not know how to cool It anffi- 
cienlly for higher comprewion ratios and 
•peeds of revolution, Aa its cooling becomes 
as aiiBple a matter as that of the watercooled 
type, we nay expect its weight per bonoi 
power to go down siiU fortber The Inherent 
compactnese of the atar-ahaped, alr-coolod 
engine of necenlty makes for light wel^U. 

The **Wasp'' a^ offers Interesting phtnls 
In the decrease of bead reristence, an Item 
Jnst as fanportant aa lightnesa. Hie naiit- 
anoe of the englna to the mh of air has 
been dlmlnlahed by four distinct biMi of 
attack. Pint, the projected ana baa been 
made es nnaU as p^ble, the overall 
dlainctor of the engine U at least sIS Incbm 
smaller than that of the Bristol Jupiter, aa 
air-cooled engine of the aame power. Next 
all the valve gear haa brea endoeed, Indnd* 
lag posh roda, vabre apringi and rotiket arma. 
The reslstanoe of parte projecting beyond 
the cowling U thus rodueed to a mlnimaak 
By careful derign of the oeolipg'flaa^ tks 
amount of engine wUefa Jt Is aeocssary fs 
projoet heyond the eewliag been 
darod. Further, sD of the so oe eso r lea, aoeb 
as magnetoee, earlraiaten^ and eO sad fad 
puB^s havo been p la eed M tin renri u a 


result, the airplane designer is able to make 
the front cowling of streamline form. 

Onr pliotographs Illustrate some of tbeoe 
characteristics. One shows tba front or pr^ 
peller end, with the valve gear encloaed, 
wlule another gives a side view of the en¬ 
gine with the arccsiories In place at the 
rear We also ohow a photograph of the 
Navy shipboard plane, the Afoche Tbo 
cowling Covers ahnoti the entire engine and 
la nearly prefect in Iti streamline. 

The use of the air-cooled engine hoa 
enabled both speed and olhnb for shipboard 
planes to be Improved and the overall slie 
of the plane to be diminished, which is a 
very imporUnt conaldeTalioii from the point 
of view of stowing below decks. 

Incidentally it Is worthy of note that the 
carburetors on the ^Wssp" ore provided with 
a system of rotary Induction which dlatrib- 
uifs the ^gas uniformly lo all cylindenk 
Ttiere la no doubt tbit such practice Is 
likely lo be used extenainvely on oirmft 
engiitei of the futors. 

The Foture of the FI 7 I 1 B 9 Boet 

C OMMANDER R C RICHARDSON, 

one of the foremost outboillles on llw 
doatgn of enplanes, in s paper before tbo 
American Society of Naval Fnglneers sum- 
nurises In Interesting fashion tbs trend of 
ffylngdwat design. 

Apparently the pnetkol limit of dae has 
not yet been reocliod. Seaplonea of a groas 
weight of 30j000 pounda and mora appear 
onllrely ptootkobl^ With land planes, In- 
cresse in siie sntails BMny dUBenltles, both 
In hsndUog on the ground snd in ths enor¬ 
mous hsngars whin art nqulnd. IHth 
sesplsaes, increase la alsa hss tbs ove^ 
wfadodog advantage of produdng greater 
setwonUnasai |ar^ sespisaai have shown 
mAsrkable hsadling qaaUUas fat quite rough 
sseii 

Mtddpk e n gines will be unsd beesuss of 
the dlSoiiIty of gening saffident power In s 
unit and because of the added aeear* 
by of tbs multiple power pIsaL 
Alroooled engbMS wBl grudnUy dkglooe 
die>, waieroeoled eaglM wlHi fas mm 

The fast win gtndn^ ehagga inm laeo- 
Uas lo baSTy 4 radndng tba coat and. 

-> ■-X 
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SCIENTIFIC AMERICAN 


Of tettah. It ba veil 
nd pnbaUjr bav* ft dooUe 

SoBM fom of ■aewBoton «U 1 ba am- 
playad oe^iatiOT aaaplaftiw to openta the 
ooatraU. |a ft kepa aUp and oa long 
Wgbto tha »—""I*** dftBftftda on tbe pflpt 
ftfa fthaady «ftoaMM& 
tft aaigplng plftnaa* dn moaopUiM vUl 
pnbftUy donhkftto. Tba viag la far bigber 
ftoB tba ivfttar than tbd lower wing ^ a 
h^kna. and b tberdoro bi^ aobiact lo 
dtiaaga fai beavy aeaa. 

Jftft aa an ooaan liner earriaa ft noadbr of 
anlUarT angioai In addlUon to ha nudn 
power pbnt, ao the ■naplaaa will ghfanatrly 
ba ocfitippad with anall anxlUaded for tbe 
handltiig of anobora and Kna^ drainage. 
UgbtJng, aignaling, and poaalblr an anxlUaiy 
oj^dBO in conjunction with a narlMi pi» 
pillar to piofide for propublon whan aflaaL 
On peeaengar planaa* Ufa rafu wtU be 
pnwliM 

Landing apeeda will ba iinder 50 mila 
pv hour, and high apeeda may reach 130 
nflea per hour for even tba very largaal erafi 
Apparently the day ii npidly ooming when 
tba Maplane wUl be Urge enough and wall 
enough equipped to be entirely aerviceaUe 
fir ootamerchl operatioa. 


Steam Poww in Aircraft? 

HE remarkable reliability of tbo aleaifr 
power plant in ocean'toiDg veaaela, caoNa 
nglnaerB and Inventon lo revert again and 
agidn to the queetlon of Beam power in 
abreraft. Another reaoon why atcam power 
for the airplane ii of intereat ia the fact that 
while the internal oombuatlon engine loam 
p o wer rapidly with inercaalng altitude, tbe 
neam power plant Increaaea In horiepower 
and cficiency the lower the prewure of the 
Slid hu therefore everything to gain 
In althftde flight. ExpeiimenuUon and 
analyin do not aeetn, however, to give much 
ho^ of aleaa uillliation in flying- Com- 
mander E. E« Wilaon in a Technical Note of 
the National AdvUoiy Gonmiltee for Aero- 
nautlca. takea an unfavorable view after 
aerioua atndy 

Tbe modem airplane engine challengea tbe 
nee of atcam with the following figurea lla 
wd|fat ii leaa than three poui^ per bone- 
power and It cooaumn only onehalf pound 
of fuel per bQnepowe^bou^ Iia reliability 
b oonauntly iDoraaalng, failniea r em a inin g 
frequent only in the "plumbiDg."—water, 
gaaoUne and oil llnea and ■yatema, where r» 


dnetkm of weight haa been carried beyond 
the point where reUaUllty can be main¬ 
tained. Thb plumbing b being rapidly lm> 
fooved, and by tha oae of air-oooled en^nea. 
one very important pbaae of the plumbing 
dbappean entirely 

Now eiaminlng the ateampoweT plaoi, we 
aee that it muet comprbe a boiler, the en 
ginei auailltrlea. and a condenaer becauae 
DO ftiroraft could poaalbly oftiry auflkleol 
water on board to operate a Don-condcnalng 

ei^Mi 

To chaUenga the lutemal combuarion 
engina, tha atcam engine moat be a high- 
qieed tatblne. with conalderable speed re- 
daodoa to the propeller, aod since tbe efb- 
cbBcy of the ordinary ateam taiUna w auch 
that tba fuel conaumptlon U one pound per 
horaapowerdmur. inalud of the half pound 
figure In tbe preaant aircraft engine, the 
ateam turbine must work at prcMurea far 
tnmnndlng thoae hitherto employed. Some¬ 
thing of the order of IjOOO pounda per aquare- 
tnoh preaaure would have to be employed to 
make up lor the inherent IneAcbney of the 
■team engina cycle ai compared with the 
internal combutloa engine cycle. Gtm 
mander Wllaon ooncludea that only In very 
brga uuita and with auch pleasure could a 
■team turbine be developed weighing one 
pound per bonepower and having a fuel 
effidency equal to that of the Internal com 
bnation engine. 

But with thie enormooa preaaure of IjOOO 
pounda per square inch, ia it not likely that 
the greater rellablllly of ateam operation will 
vanish P Yet in a crash, the poMibllirlea of 
damage with steam at thb enormous pressure 
are terrible t 

On the other hand, with the steam turbine, 
it would be poMible to use a beavy fuel, 
lessening operating cost and lo tome extent 
the fire hsMid 

The turbine itself Is far from completing 
the steam power plant Ve must have a 
boiler, or steam generator From weight 
coadderatfons the only possible type of 
boiler is the flash boiler, consbilng essen¬ 
tially of ft system of tubing into one end of 
widch feed water ii forcfnl, while from the 
other end steam issues. No slonge spare 
for either surplus wsier or steam can be 
provided, and benca more or leas compli 
Gated devices must be Introduced to malnuin 
the proportions of fuel and water supply at 
desirable values under sadden flocluailons of 
load. Fire brick or other refractory lining 
for the combustion chamber must disappear 
because of prohibitive weight. The combus- 
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HEATING 



its ^ciency in this Plant 


Sa _ _ J HmB Toyio€t P^w o Umi of thm A m or iem fljplrwf 
wVnteS Fipo Wceko, Chiemgo, m. 


"In planning to heat the addition to our machine 
shop which contains about 250,000 cu. ft. we 
figimd on the ordinary steam radiation that we 
had always used; but when we took up the 
American Blower Venturafin Unit Heater 
method with our heating engineer, he suggeeted 
that we install 4 No. 4 Venturafin Units. 


**He did not, however, believe that these 4 heaters 
would be quite sufficient, and recommended placing 
5 additional heating coils along the west wall to 
give 890 ft. of additional radiatioiL But the Ven¬ 
turafin ix>t only heated the addition to the machine 
shop, but also the machine shop itsdf, giving us an 
even, comfortable working condition in the most 
severe weather, and matoig it unnecessary to 
install the additional heatingcoils. And only during 
the coldest weather is it necessary to run the 
Venturafins through the night 

‘"The Venturafin Heaters have the Ug advantage 
of distributing an even heat throughout the 
tiuildjng. Steam coils, on the other hi^ do not 
radiate to any great distance from the coils, be¬ 
cause the heat from the coils quickly rises to the 
celling. 

"The Venturafins also occupy less space than 
steam coils; and can be (daced anywhera, therein 
saving needed space. Maintenance with them Is 
negligible.” 

Wnto for Compimto Ithutrmtmd Cmtmlog 

AMERICAN BLOWERCOMPANY, DETROIT, MICH. 
BRAirCH ORRJCBS JN ALL PRINCIPAL CITISS 
CANADIAN SIROCCO COMPANY, UMlTftO, WINDSOR, ONT. 


American Rlower 

TPMM g’ va>mij«i—.MiwinMaAMi ce wnwi iiBiaBimiw..t aw» <M» i ciM. —atv 
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WhkhbBeMt? 

lo buy A nibulMlul Stewart Feiic*. grl 
the bcMt of iH fuar^nt pnlactKn in 
pravenbafl pally Inefi and olhar dqira- 
dalteu about your facloiy or pay aa nuch 
or Bore through lown mid itill hava aolh 
liw for your outlay, except • continuance 
of thii aaftoyance and npeiuc 

Wide choice of dcnsna of Iroo F«nce or 
Chamliak hence gaJvanixad after weaving, 
allowt the lelectiaa of jart what wita your 
aeedt 

Let ue quote you on your roquiruBcate. 

Tn SnvAn i«m votu Co■^A]lT 
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The **ApmIm»** ■ uvy uUpbcHinl plane eqalpped wllh Ike ^Weap" enplaei Little 
of the englBe proje rt a b ey e awl Ike cowlinc» and beeanoe Ike ua rietea aeeaoMrIea 
are at Che rear of the engine, the airplane dodgner haa been able to blend the 
Unea of the cowttng amoolhly Into ha fnaelage. Side doon in the eowUng give 
reedy ecreea to magncloa, earberrCor, et eetara 


tiun cliambcr muat be cncluaod In walla of 
•feel tubing, ibrough which the ateam frn 
rralod in tho hcallna coila pacaee and be 
conira superheated In an actual steam yen 
erator cnnaiructetl, tlie btiller uifwialed of 
16 parallel atitfuns of half-lnrh flat tubme 
in which the aleam was completely evapor- 
aleil, and thm paasrd thniugh oeven larger 
lubea fur aiiperheatlng Fana. puinpa and 
other Buxillarlefl liad to bo added to llic gen 
erator pniper 

Giinniander Wjlaon concludes that a nuit 
able generator could be produced weighing 
two puunda per horaepower complete, and 
having adequate thermal efficiency 

The steam plant tlicn apparently would 
meet the requirement Uuil it should weigh 
not more than about three pounds per horse¬ 
power 

But there rnnalna the queaiion of con- 
densailniL 

The Internal uunhuation engine neetia far 
leas cooling than the ateam engine, beranse 
In ateam work, the vapor mast be re-con 
verted to water and the latent heat of steam 
is enormous. Exact computaUons show that 
with a turbine which must funetkin at low 
preaaure tn be eibcieni. the ateam plant 
would require 11 Mi limea aa much radiator 
aorfacQ aa tlie Internal combustion engine of 
the aarae power 

The weight uf the sieam-plani radiator 
therefore becomes prohibitive And fnnher, 
iho horaepuwer required (u pull the eoarmona 
radiaiors through the air would equal the 


boreepower required for the propuIiloD of 
the entire planet 

la it poswiblc to eliminate this process of 
condmulion in some extent? Perhaps by 
the use of a mercury boiler, in which the 
heat of oondenaatum of the ateam is trana- 
ferred to the mercury which In turn is uill 
bed In a turbine, so that only the oonden- 
oatlon of the mercury rnnalna to be dealt 
With, In the mercury steam plant, the high 
boiling point of the mercury alao reduces 
the prctMirra roqulretl, and because of thr 
higli molecular weight of tho mertury, 
■ntaller turbine dloiensjons become pnaalble 
Cominander WUnon thinks It possible that 
a stctm-niercury plant might be developed 
for about five pounda per horiepowcr, in 
which much of the cooling surface required 
would be Rdoced to praotioal proponJona 
and an efficiency equal lo that of the Internal 
combustion engine attained 

But tb^ very reason why we are aeeking 
to use steam Is simplicity and reliability 
The inventor or engineer who would seek to 
uao a mercury-steam plant aboard aircraft 
might run Into even greater compllcationa 
than harass ns at presenL 

Air Strategy and Tactka 

W E have recently received from Long- 
maiio. Green and Company, New York, 
a small book emlUed, **Tho Strategy aniF 
Tactioi of Air FlghtlDf,” by Major Oliver 
Stewart, and we have it with the great- 
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LANGUAGES 
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For-Sale 

Variable Speed Unit a^ptaMe to all rotatlaic 
sylladars, lasraaslnir or dsensmlng ipuris whDs 
cyUndsca ara In noUon MarveU u ns iy n^ptad tu 
Meh tMaas aa Setary Prlntlmr PrssaM a^ ShsH 
Onttera. A M. Pegna, 10 Charlotto gtrsst, 
Ibrnatow Canada. 
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CIRCULAR SAW 


CM latarect Aerial coaibaC li often tboaght 
10 be a matter of reoUcM biarcrf and daah. 
D r a oe r y and daah the air hgbler auut bare* 
bat bo anM alao bo hahurd with prlndplea 
of atnUcsr and laotka, aad think ont hia 
plaa of coadiat more oatifully even than the 
atddler on land 

Suppoalof York Qty wen la danger 
from a night d||^k by air, netboda of detW* 
tkm oroold beoone of paramount Importance 
The Franoh ayalnm fiw ouch work ia partlca 
larly Inttroarin^ Many apodal lanpa which 
thr^ vary wila beama (not oearchligbtal 
are direoied nfHrarda from ibe ground A 
friendly maohlne filea high over the lampa 
and when the enemy machine paiiaea between 
thi friendly machine and lampm the 
en en y marine abowa. to the watchful 
aviator, «a a abadew crpaaiog a lake of light 

Em in Jbcoad daylighf H ia harder to keep 
traek of a plane than would be I m a gl B ed 
Major Stewart ghres a graphic eiample. In 
the war it waa common ezpeiieiico for a 
patrol leader to lead a patrol containing a 
novice into battle with an enemy formation. 
Upon tho breaking off of the combat the 
novice would be miming. Back at the al^ 
drome, be would be found lo hive landed 
aafdy and to have acen not a alnglo enemy 
airplane! The novice had loaC hla aquadron 
completely 

In nKHit alrplanea there ia aome reghm in 
which, owing to the poaltion of the wingi 
or tail Burfacea, gun fire cannot be directed. 
Every dedgner of military aircraft hta 
atniggled to oUmiaale theve blind apota. 
■loce the attacker gain an enornintia ad* 
vantage by approaching In the ihelter of 
Boeh g apot The appended diagram ahowa 
tfala condition of aflaira clearly for a very 
well deaigned twooeatcr 

fi^ng involvcf the moat curioua 


nuneuvcn and their atudy la one of the moet 
lotrleato prabUma In dynamica. The book 
deaoribea then manewen in a particularly 
dear and lotereatlng manner 
We wiah wa had apace to deal with more 
of the faacinating problema and Ideaa 
brought up by tho author 


Mapping and Slgag 

J UST aa important to the operation of 
Commercial airllnea aa weather infonna 
tlon algna, la the provlaion of mapa and air 
signa. Intenalve work ia bdng earried on tn 
provide aurh mapa and algna for at leaar 
Ihoae portinna of the country where flying la 
being carried on irgularly and Intenalvcly 
In the accompanying chart, which la repro¬ 
duced by eoiirteay of the JVaifaim/ Aeroiutiiiic 
Aiaadalidn ia ahown the territory 

already covered by 48 mapa prepared by the 
Engineer Corpa ^ the Anny and the Air 
Service Him ehtna show the character 
iatlca of the territory, ahape of the citica, 
elevadona of the ground by a aeriea of colom 
railroada, riven, et cetera. The mapa alHo 
ahow **rDate llDfa," Indicating the preferalde 
flying route between citiea with regard to the 
availability of emeffcncy fieldi. 

Air algna are aUo rapidly covenng ilie 
oounlry, particularly in the weal Town and 
oily namea In letten eight or ten feet higli 
have been painted on black backgrounilN on 
tanka and buildinga. Landing fi«]<U ar« 
being marked by lOO-foot circlea of rruRhid 
atone or cement. The Standard Oil com- 
paniea are particularly active In thli route 
marking. 

While Europe la relying on IneffKtual 
rabaldlea. In the United Sulea a mure efl'ec 
live aid to commciela] air tremport ia being 
planned. It rmbracea a ayvtrtn nf aida to 
navigation In the form of majia and algna. 





B y ipcciJylim SJMONDS, In burins tools, you 
areaosofedof ipeedy, economkai produaion 
and the finest cutting quality^-quallcy born of 
Sitnofids ncar-ccotuty of caperieM lo mi^ 


tempered sted cutting edge 
cuttuig problem may be, put ic up to Simonda. 


Aak ]^uc Bopply hooaa, or dealer or write ducct. 


8tMOND8 MKW AND ffTEHL OOMFANT 
'‘TWlmeMokan" FImhbQre. Mom. BwaWlihaJ laja 


H- 




Brmfi Smth mg lanrtca SkMe m PriMtpri CW«J 


SIMONDS 


PrononiwMl SI-MONDS 

SAWS PILES KNIVES STEEL 



Ready to Qo***Will a 
Breakdown Cause a Delay? 


»• iota *• 



Faulty contact means motor trouble. Motors 
will ‘'miss’* and often go “dead” because com 
tact points are fused or pitted. 


Fouled spark plugs, uneven distributor points 
or ill'fitting switch connections are filed smooth 
and clean with a NICHOLSON TungMen 
Point File. This sharp file Is especially de* 
signed to smooth supeT'hard metal surnces. 


Whether you own a motorboat, an automobile 
or are a home tool user, you will find 
NICHOLSON Files that fit the job. 


Your hardware dealer carries a complete 
assortment of NICHOLSON Rles. 


NICHOLSON FILE CO. 


PfWvMsnosi 11 , 1 ., U.•• A. 


*A File for Every Purpose 
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Our Reference Library ■ 

At Your Disposal# 

* * * * 

In our new quarters we will combine the Reference Llbra^ 
riea of our Editorial and Dook Departments 

* * * « 


INepelliiif Fog 

I F fof cmr m UndlRi fiflld omM ba (Us- 
pdM al win, one of tbe ■oat dlOoidt 
proUens In aviation would be solved. It 
is therefore moat pleaaing to bear that tbe 
Navj Boreau of Aeronautfa baa made mnie 
■nopfiaful experiineaM In this dtreotloa. 

Navy experts eatimale that TnjOOOJUOO 
flublo feet per mlnote of fog drift throngh 
a venkal plane having a radius of lilOO 
feet with ha oenter at the ground, when the 
•peed of the drift ia two mflea per hour. 
Thera la therefore an Immenae aittoant of 
fog to deal with under not unoonunon con¬ 
ditions. Yet eieoirloally oharged curtalna 
In one type of navy apparatus have been 
found capable of prroJpllaring 95 percent 
of tlria fog. 

TUa apparatna oonaiata primarily of a 


whb reottfylaw app arat ui, an alrpUuat pao- 
pdkr and a Botor, aU Bouniad on a traek 

Tbe oDfima aeren ofaaifw the air alae- 
trleaOyt eod la capable of obarglng 70IUM 
oublo feet per ndnuM. The prepaUtf, drivee 
by a dOO-honepower motor mo unte d ou a 
•wivel, diaobargaa Ifaia air Into ibe Imag¬ 
inary vertical ourtain of feet ndlua, 

Tbe oncoming fog meets thla ohatfad alt 
and la Itself charged. Aa ibe fog paama 
over a projected deetMautio field, t^ fog 
pantclea are driven together and preolpb 
tated. 

Many more exparimenta an naoaaaary to 
determine the diataaea to wUob the ele(^ 
traatatio field can bo pnjeotadi how tbe 
oorona ahonld be set up, wbat ie tbe proper 
voltage to uae and so forth. 


The Heavens in September 

By ProftMor Henry Norris RuimU, PIuD, 



must bs lawla one hnur Imteri 12 o’elocli on Bop t waber S. cto. 


This will be particularly valuable in reaearch work or for 
any purpose that authoritative books are required, 

* * * « 

The public is at liberty to call at our ofllces and look for 
such information os they may require. 

« * * * 

In this same library a complete set of the SCIENTIFIC 
AMERICAN with all supplements will be kept These are 
also at your disposal. 


• * « * 

Our new location with incidental arrangements will im¬ 
prove, if possible, our facilities for handling your book orders. 

• * * * 

You are, no doubt, aware that we can supply any book in 
print at advertised prices 

* * • « 

SCIENTIFIC AMERICAN 
24^26 West 40th Street 
New York 


NIGHT SKTs SEPTEMBER AND OCTOBER 


Hm rmtcbb 

O N OPT map of tb« heavcoa thin month 
WB find Milky Way in a great ctr- 
elc overhead, from Auriga In ibe noftbeaaC, 
ihrough Perseus, Camlopda. Cepbeoa, Cyg- 
nui Ut the icalth), Lyra, AquIU and Ssj^ 
tarlua to Scoqdo, selling in the southweat 
OphJufhna, HerenJea and Bootaa are the 
most coDsplciioDa group# in the west, Draco 
and the two Bears In the north, Pegaaus, 
Andromoda and Arles in the east and 
northeast, and Aqnariua, Caprioomua and 
Places Auatrlnua ill the doll aoutheuat 

Thu PluMto 

Meronry la a morning star until the nine- 
teenlh, and an evening aur after that date, 
hot he Is well visible only at the beghming 
of the month, when be rhea about 4 AM* 
Yenua la ttUl conapieunua aa a momlBg 
itar, rlalng abont 20 mioutoa Indbre Mercury 
on tbe lit, but ramaiolng la sight after tba 
latter has passed to ibe ether ride of the 
sun 

Mara la growing moae eoBapfeiioni aa ha 
appmachea oppoaitiQa, Is t^* Bi|d(&e ,ol 
tba month ha riaaa at 9 PMm and koka 
a hn oa t aa brigM aa Sklaa. He 111 nnly about- 
50 mlUlDn miles awuy and telaaei^ 
■mea wiB be aciMy 


Jupiter Is now best visible in the evening, 
coming to the meridian at about 10 PJi, 
white Saturn h well down In the west at 
aunaet, and seu between nine and ten 
o'oloofc. 

Uranus ia in oppodUoa on the 2lst. Os 
that dale he la In 25h 52^1* RA. and 1* 
44' south deolinadon, and la moving 0.* 8 
wem and 57” aouth per day He b In the 
oonatellaikm Places, ^t not near any bright 
•ui« that might help to pick him up, so 
that a good aur map la required. 

Neptone b Just paat eonjonodon with 
the au^ and b pncdeally nnobaervable. 

The moon b new at 1 ajh on September 
7tb, in her first quarter at 11 yji, on tbe 
14tb, full at 9 r ji on tbe 21at, gnd In bm 
last quarter at 1 PpM. on tbe Mk She ia 
naaieat tbe earth on the Slat (vdiea we win 
have very hlgb tidea, but net os teoosat of 
tbe equliMis), and faffhaat off os Ae 7th. 
Daring the present month jriie b In eou- 
J uaetios Venna cm the moyalsg of the 
Neptune later the ms^ ud Mas 
oury ih^ eveslns wkb Satias e* dm 12A. 
Jnpllar on tba 18tb» Umna es dm Slat, and 
Man os tbe SSth. nem af dbe ‘ 
appaoedma balbl 'Okw* 

At 2i87 PJi. os dw 2M the mm i 
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ABOlk«r Aanrcr to iIm CroMtag 
ProUeai 

Th« ellmbutkin ol scoUleiitt Rt laUnad 
croMingt U ttlD an noKilTeii pfoblem. 
Anong the many aufteatlona received, va 
bdleve that of Mr. Sinbflft baa conalderable 
appeal aa It Inrohea little expenae and la 
pramically foolproof, not depe^ng on any 
contrivance 

Editor, Soientlfio American i 

With referenoe to yoar May edition, 
page 841, letter W W Ward, on the 
inbieet "Prevention of Aceldenta at 
Railroad Ciomlnga." 

1 wlah to aubmit to yonr aiientloa a 
aolttllotfiwhlch 1 bfUeve to be anperlor 
to any rimllar aolodon, aa yet offered 
and pnbllifae^ 

Aa a matter of fact, I believe that it 
b the only logical aolnilon under ordi¬ 
nary conditboa, ainoe it b far more 
aimple, economical, pncUcal and fool¬ 
proof than any other aolullon known to 
the writer 

However, pleaae, judge for youtnelf 

I propoee that a piece of the road, 
about 100 feet bog or more, on oacb 
aide of tbe rallroacT track, ahall be left 
in a more or leea primitive or indifferent 
condition, without, of ooune, aUowing 
inch a oondiibn to become dangeroua 
to any degree. 

Tbe bumpa and de p c e ariona in tbcM 
abort atretcbea of the roada ahall be 
moat pronounced at a dbunoe of about 
ao or 80 foet from the railroad traoka. 
In thU manner, the gradual iocreaae of 
bumpa and depreeabna In a road would 
not only warn a driver of the proximity 
of railroad tracka, but it would (oroe 
him to abw down, aa be alwaya abnuld, 
or eba it would make him pay the im- 
medbie penalty of a aevere ahake*up of 
fab and other peoplea’ anatomy plua car, 
Bometblng very few peopb aeem to care 
for 

Tfab method of dbootmging and 
preventing apeeding aoroea railroad 
tracka b abaolutely foolproof, becauae 
ha eficbncy doea not depend upon 
weather condllbni, et oetera, nor upon 
the reliability of aome apedfic meohan- 
leal device. 

Tbe coat of inatalktbn b leaa than 


nothing, aince Ita Inalallatbn b cn- 
Incident In tbe actual aaving of public 
fonda (which bectime avalUnle for bet 
ter pnrpoaea) Why apend money to 
build and to maintain good roada right 
up to tbe railroad tracka? Why tempt 
the apeeder to do that very thing which 
we are all trying to keep him from do¬ 
ing? It aeema lllogica] to firii apend 
raoney for one thing and then to apend 
more money to eliminate certain un 
waaled oonaequencea of the firat ex 
penditnre. 

1 alio believe that the average fore¬ 
man of a road building or repair gang 
would be glad to lend bb cooperation, 
and that tbsae men are quite competent 
to uoderatand what kind td a bumpy 
place of a road would be wanted for 
thia particular purpoae, if the mere 
omiltlng of repair work ihould fail to 
aocompTlah it Expmiroenti in thia dl 
rection could be made very easily under 
varloua eondltlona and wiibout any 
extra expenae. 

May 1 not euneat that the Scientific 
American (which hu done ao much vil 
aable miaaionary work for the promotion 
of safety and for the prevention of traffic 
aceldenta) oommunleaie with a number 
of progrcsaively managed Inaurance com 
panles, railroads, and automobile own 
era* aaaocUtiona, for the purpoae of 
aecuring their individual oplniona on the 
aubject dUouaaed in thia letter? 

Youra Very truly, 

J Sambert 


A Tree that Svrallowed a Tree 
Laat month we had a note about an egg 
within an egg. Now we have a tree within 
a tree. Thia fir tree that swallowed an¬ 
other waa brought Into tbe Hwmill at 
Springfield, Oregon, and our contributor, 
Charlea Oluf Oben, dcaerlbea It ihua 
Nut long ago a butt fir bg nearly 
four feet in dbmeter was brought Into 
tbe aawmlll of tbe Booth Kelly Lumber 
Company, Springfield, Oregon. During 
the prooeaa of aawing It waa discovered 
that here waa a tree that had evidently 
swallowed another one Counting the 
growth rings, the larger outside tree 




DEVELOPING a practical motor 
driven machine for po lishin g waxed 
floors, we have been instrumental in 
increasing the sale and use of Johnson’s 
Polishing Wax. 

OUier manufacturers whose products meet with 
aome sales resistance on account of labor, ex¬ 
pense or special effort required m their applica- 
tioa may find it profitable to consult our engineers. 

Avast fund of practical experience is here at 
your diqxMal. Address the engmeering depart¬ 
ment. 

WISCONSIN ELECTRIC COMPANY 

L. H. HAMILTON. PwNilint. CHBama H. BBACH. Vim n.Nilwn 

48 Sixteenth St., Racine, Wle. 

DDMG^ 

Fhudonal florae Power Moton 


wh im feewl 1 ^^ WNWia 
JSjwTiba Iw8w at iha twd, Tlw IWMr ou 


They'D Report toYoiir Headquarters 

Machines will wire you how th^’re nmning, if con¬ 
nected with Veeder Magrwtk Counters. Visible on 
the dials over your desk—or at a conveniently located 
Counter Board—you can watch their records, “boM** 
their running or direct their development with this 

(IbUNTER 


The “Fonn UM" Magnebc Gwn- 
ter beW counU machine oper- 
abons or uniU of output, clec- 
tncally commumcated 



Remote Indicating 

Mechanical contacts on your ma- 
chme nuke and break the eledncal 
arcuit which operatn the counter. 
The electro-magnebc dnve can get 
It! current from your regular hghbng 
circuit Direct current, 110 Vtdu, 
or from storage battery 

For machines, devices or apparatus 
where you can't put on a mechan¬ 
ically operated counter, you can 
readily attach a contact-maker and 
get your count “over the wires," 

"Form l/Af" and hrger Mag- 
ndk CourUen are fully deealbed 
In a Mpedal bullMt IVrite for 
copy—Mh the full-line Counter 
epilogue If you haoent M 


The Veeder Mfg. G)., Hsitf^L^Conn. 


















Your New York 
Office to the 
Scientific 
American 


A new 16'Story 
building— the Scien¬ 
tific American Build¬ 
ing—has been erected 
on one of the most 
desirable office sites 
in the United States— 
at 24 West 40th Street, 

New York City. 

Open to the sunlight on three sides, it is 
a half block west of Fifth Avenue and a block 
and a half east of Broadway. Across the 
street lies Bryant Park and the New York Public 
Library. It is four blocks from the Grand Central 
Station and eight blocks from the Pennsylvania 
Station. 

Neighboring buildings include the American 
Radiator Building, the Engineers’ Club, the New 
York Club, the National Republican Club and 
the Engineering Societies. 

Should you be con¬ 
sidering offices in New 
York City by all 
means Investigate 
space in this attrac¬ 
tive building—acces¬ 
sible, distinguished, 
desirable—and at 
rents which are 
reasonable. 



Sa SMt 42nd StTMt 
3S7 MmUmmi ATflniie 
NBW YORK 
miniom TAMmaar am 



la iUr vl0Wt the saw col lo tka fanwr trea aad tka i wiliilaf psiti ol As 
•nler om kave bm palled apart lo ahow tka coaiplale tree wllkla 


ntlnuited to be 215 yean old and 
the Iliile loner one, 15 iochoi In dk- 
aieter, 110 jetn old, at the tune of 
oottlnf 

When and bow the ewallowlng prooea 
look place h a matter of conjecture, 
but no doobi the two treee oiiglnaUr 
atood cloacly aide by alcle, and In ibe 
oourie of growijif came to prew ogahiiC 
one anofhOT to inch an extent that tbey 
gradually became one When the two 
treca 6ni touched, borii were young, the 
larger not much oxer SO year* olo^and 
the amaUer aronad S5 Tne larger and 
more powerful alowly enfolded tba 
amaller until It died from want of aon 
and air. after a etruggle of many Tean* 
duration. Then the larger tree, enmmtly 
aatisfied with lla Tletory, kept on groir- 
Ing until the woodmea'a axca laid It 
low about 75 yean later 

The photographa ahow only the center 
•eotJoo of the Iol the outelde elaba hav¬ 
ing been out off before the inleremlog 
phenomenon waa obaemd. 

One on Ua 

Who aayi a Soolofamfui baa no aense of 
humor? The pleaaani chuckle we indulged 
in upon reading the letter below took iiioet 
of the ailng out of the fact that we bad 
made a blimder 
Editor, Soleotifio Ameiicao, 

Sir 

On page 64 of the July nnmher of the 
Scientific American there appeare a 
pbotograph of a gentleman et^ainlng 
certain leaturea of an aeroplane to a 
nnmher of aoboolboya, and the explana¬ 
tory paragraph under the phoic^ph 
commences aa follow! "The maater of 
SempiU," *^an English achool, recently 
• • • • 

Well, Sir, yon certainly did drop a 
briek there **1)16 Master of Senpiir 
ia a SootUeh title and la heme by 
Colonel The Honourable WilUara Ff»- 
ola Forbea-Semplll, only son of the 18ih 
Bann SenpilL 

1 bring tnis lo your notJee not In any 
ipirit of derision, but ratber aa an item 
of Intereat to yon, as 1 have been for 
some time past aa interrated reader of 
the SrientiDO American. 

I may way that at I am a Sooi, I rand 
it Utk 9 heal free pahUe library 
Yoon faJibfuUy, 

James Watt, 
PorUmonth, Envaod. 

^ooMrrllle** 

Somebody la Walea, North Dakoto baa 
not been ^Vkying the game.** Aa Bloat of 
aa know, an eleetrio flativon oonaamfli very 
eowldenUy more ea iiea t than, for ena- 
yila, aa eleetrio lanpu It wenld appear that 
mw ekfaen of that othenriae paaeefnl 
Dakou oo amanl ty (not Uated as laoor 
potated—Cenew ii 1^0), aamladfal of 
eHk daty, baa been nalag oat of ibeea 
powergraedy domasde akW la emm of tba 
t h re e - h ofeepowef eapadty of lha towa 
dynaam m mppiT *)Bloe.* Hero ia ^ iae 
Mate of oomannial aaankyl 
lYei the dlp lo taal lMa of iIm Ooatrio LWbt 
AamlatloB of Woloi wan mal la the o» 
oaalom Here la wbat, aeaortbig to a oUr 
plag malt in by oaa af ote mdMb tbv 
wiDli tkair aannl ptnaaai 


Regarding eleotrie power on Tneadaya 
—the plant will only put ont 20 a» 
pevea. An inn pulls about five amperoe 
and a motor for washing about two 
amperes. The plant will thna hao^ 
onbr fonr Iroaa at one time. There are 
eight who have them and the four to 
nao It In tho Bmrmng an Mrs. Ceevgo 
R JohnaoB, Mn. Geom Laohner, Mn, 
Jo Lena and Mrs. Puta. The othav 
four in the afternoon are Mn. Flaeher, 
Mn. Fraoer, Mrs. Nebon and Mn, 
Warebnrgi If any otben want to naa 
power at this tUno tlwy wiD have to aeo 
the eoglneer 

It ia for your own good to obeme 
these rolea. If more go oa than tho 
plant win handle you will not get tho 
power yon want, and besidoa. you will 
hnit the engine by ov^eadiag. 


This reader believes that the anfonohilo I 
not guilty, in aplte of what the United State 
Bnzean of PuUio Roads baa to aay ahoat I 
It la hk honcai coavlctlon that tho meli 
bkdee used m ieraplng and repalrittg mad 
are the cause of all the troalbk. Do yor 
agree with him? 

Editor, Sdentlfio Aamriaan, 

Dear Sbi 

In the Sdentlfio AaMrioaa DIgeet for 
the curreat month 1 note with Intemi 
that a reaearch k bebu ooadociod to 
fix the retponribility of that abomlaa- 
Uon of the poblio highway, the *Svaah- 
board" or comuted auifm 

X drive conaldtfably over all klade of 
coada thioughout the weatern elates from 
Kanau to Callfontk and have fooad 
the effect of eomigaled mods oa my 
Ught car not only dkeoBoortlng aad 
Dore-racking but dongeroua to a tdgh 
degree. A Hule kmoe gravel mpMl» 
posed OB a eomagatod atnface InpoMo 
a aUddiag effect to a car and I 
have twice been shot off Ibe mod whert 
eidy the locky clreanmunoo of low ean 
baakiaenu baa aaved me fmm dkuter. 
Henee ny latereei la the dkeovecy of 
tba criminal gnllty of amoalt and hab 
tern oa the pnbUo highway 

With all doe teapeet to the Uaitod 
Stttea Bmean of Pnbtte Rnoda, howow, 
1 very maek doobt the pooribdhy of 
flxhig the eriam on tho aatomobOo, tba 
thee or any othar part tbenof, with 
tl^ m uhitnniBona vadadoa ia t brir vb 
bratloBi aad ooasnpMnt evmile poand* 
lag of tha road nrf aee. Wem tbeat tka 
eanma why ahoold not all mads be eo^ 
ngatad and Bot )qat *kom^ maik, aa 
tba baadlag to year aitlde aets forth. 

I have iotilod tfak pmUern b my own 
eodvioclon un e nl m rl fiaaPy, no doahe, bni 
lo Bf e aflm aaihfaorioa, Whodbr I 
•* tUi a wm i» m Mrnnkm I 

ISMl2«Ck !• babmaM 

M wd nrim w nWjk 

nr tMMr aad n* pwol, 

Uot imd, akM dM Mwtir 1 kiM 
■mM Am iAmmm iWiMiM mum 

S' 33 fAl 3 
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As 

Professor 

Sheldon 

Says: 



“Taking this as it is, without intention of improvement or 
change, perhaps the individual with some special interest may see 
a method of adapting it to his own purposes.” 

He is speaking of a distinctly new type of rectifier and his 
remark quoted above appears on page 187 of this issue of the 
Scientific American. 

But he might have been speaking of the Scientific American 
itself. How many a man is there, who has picked up a copy of 
the Scientific American, started to read it without any intention 
of change or improvement in his living conditions, and found 
some special interest for himself, some “method of adapting it to 
his own purposes?” 

Then do you know what the now-and-then reader does? He 
becomes a regular reader—a subscriber. He wants to make sure 
of getting the Scientific American every month, regularly, with¬ 
out fail, so he may not miss the things of value in every issue. 

Try it Every month you will find it not only inter¬ 
esting, but of practical value, “adapted to your own 
purpose.” Here is a special inducement for you 
—^four thirty-five cent issues—October, Novem¬ 
ber, December and January—for only a 
dollar if you use the coupon on this page. 
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PATENTS 

TRADE MARKS 
DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

Aijocucaf ftfia 1846 uMih tht Scutu fie Amencan 


SClFNTinc AMERICAN BUXI SCaENTIFlC AMERICAN BUXL 

»4 J(> West 4 ath Sc N Y C Wiuhington D C. 

TOWER BUILDING HOBAR'T BUILDING 

ChKOfo BL 5an rrandaco Col. 

VAN NUYS BUILDING 
Lm An|drs Cai 


Books snd Information on Patenti 
and Trade Marks by Request 
Associates in AU Foreign Countries 



la parts whsrs Umts ma lm ccn ina 
Ilea, or aoae si aO iIm nadiac vm does 
by rolUng or by hoary kaitow like ebagk 
its beana beanos beary steel edgest 
wfaioh led sne 10 the only natuial cm 
dualoo poauble lo support of tUo in 
leroDce I snbmit that 1 know a number 
of roads in Mexico leaduig to imporunt 
minins subnutt^ lo a 

comtant trsfh} of autooiobilH, both pa^ 
aengQ an I tnick that hare not a aign 
of ooitiigaUon and which^-thou|d> bad 
anousb in parta and at tunes -are nerer 
repaired unleea they become impaauble 
a^ then by hand—no sorapera 
If oiTcumatantaal endence iiadmuaible 
I nught adranca the BortUlon system of 
fingerprints or handwnung in support of 
my ilMory 

Try fating an apple by acrapliu the 
fleab with the blunt point of a caae knife 
cren sa our grandmoihen uaed to do in 
the tootUeM age and unlesa you go 
carefully and lightly you will aoon o^ 
rel le a cormgatea Muface the hum 
mocka or ridges of which will be spaced 
with alnost mathematical precision Or 
take a light gar len boo and try acrapiu 
the I ard smooth surfsoe of a clay aoiT 
You wll not only derol p rorrugatiou 
but the harder >uu bear down tba deeper 
they will become 

1 beliere that road romigsUona are 
caused by the natural nbrations of metal 
blades Died in scraping and nothing elae 
And so in plesding nut guilty" in 
behalf of the aulonnHiile the didense 
rceta 

Very truly yours 

R L ONmll 
Nogales Ariauna. 


Near Light oa Boy Seoata 
It generally 1 as been agree 1 even by boy 
scout oSiaals that the boy scout movement 
onginsted in England and that the American 
organixatjon was patterned after ila British 
cousin Now however evilenre Is pounng 
into the Scientific American ofioes as a 
revult of Milun Wnghts srtiile on Bud 
ding Srientiau tending to show that the 
boy seouu originated in this country 
It sounds reasonable The general plan 
la charicieristically Atncnran the wood 
craft and oiber lore is duiincily American 
and even the terminology is more American 
than English To this internal evidence 
however we add the two letters below one 
from S Keith Fvana and one aldrcseed by 
Daniel Carter Beard father of the Boy 
Sconia of America to Bir Evans 
Editor Scientific American 

1 think yon may be glad to have 
called to your attention an inaccuracy 
which appears in the June issue of 
Saeniific Amenesn on pw 382 in an 
article entitled Budding ^entisia" by 
Milton Wright 

A pi turo of Dan Beard is inserted 
at the bottom of the page and 11 aaya 
that he was the founder of the bay 
scouts ID 1910 

Aotnally the foundation of the boy 
aoont movement the world over waa an 
organtution of ho>s undo the name of 
the Sona of Daniel Boone which waa 
originated and ramed on by Dan 
Beard for a number of yean prior to 
1906 

The Sona of Daniel Boone waa ong 
inally a departniem in the old Recrea 
non McgttMiru T1 is department waa 
taken over by the JPomonr Home 
Companion in 1906 I think it waa 
about that time or a little latar that 
Ceorral Baden Howdl started the lama 
movement in England modeled 00 the 
Sona of Daniel Btene but gave it the 
name of the Boy Sconu" bocauaa 
Dankl Boone was not known ainong the 
boya in Fngland and wfaUe it la oorreot 
lo say that the iioy scout movement waa 
founded by Dan Beard tbe date of 
1910 la about aix yeara out of tba way 
SiDoer^ TtHira 
(Signed) aKeUbEwm. 


Mr S Kauh Fvim, 
247 Park Avenue 
New Yo^ (^ty 
Cotonel 


Roy Seouts of tba Sona of Danhl 
Booie were ot ga naad in 1906 Eaah u 
divhfaul was ctUad a '*aooai*' or a *ia»' 


a ii wa m m .Kat 




Tow vrin Bad la Iha WaMgaT# 


hiwmlf in wndng for iIm Soclacy 
of them u •coats*' and of tMr . 
as "aeootuig " This Js alao ha pM 1 
magaiino In 1907 at the Mggeatkm 
your editor Mr Arthur Vane* 1 mp/iq 
an appointment with tba Praaidant of 
the united Siataa and eraat to Wash* 


Ington warn received atone in iba Gal^ 
loot room where 1 had a persoBal 
view with Preaulem Roooevolt sad kt 
»>t ooly endoraed tka aoout Idea tbgg 
ind then but be aant me to Major (*•» 
enl Bell and Admiral Dewey ioA tbag 
both endoiaed iba idaa. having been f» 
querted to do so by tba Pi widwl. A« 
of them gave their namea to badgea of 
heroism m merit badgea which are tka 
grandfttben of tbe mani badgaa ao# 
used In the boy scouts. 

1 wiah you would wnte to Ceaer g l 
Milton Davu New York Military Ae^ 
emy Comwall-on Hudaon New Yoiki 
and get hia account of my viait to MaJOf 
(ronenl Bell He waa toEra at the tm 


and ramembera the details much bettm 
than 1 do and I would like to have kla 
atatement m writing Yon can ask it 
of him better than I can bocaoae yoa 
are a diamtermtcd party looking np 
torical data oonneoted with your own 


heard (rcnaal Dana of our moetiag 
there in a moat interesuog mannOT Gal 
him to dictate it while thia infonnatk^ 
can be gotten togetber Dewey la degdi 
Bdl u dead Rooaeveh ia dead bot 
Davia is wkb oa 

Hastily and affectranately youn, 
(Signed) Dan BeanL 


Oiganhe a Clnh In Yoav Homo Tomi 

Enthnaiastie amateur telcaoope asakea 
from • number of atiea have written ng 
inquire fit the namrs of other entborijMlf 
linng ID the same oommumtlea and wli| 
the list given have organiaed local teleaooM 
dnba Here la a typical letter from one || 
these organueis 
Editor Scientific American 
Your sending me the namea haa al 
lowed me to gel them together and m 
have had meetings with much nratigl 
help We are thinking of asMcUiiim ga 
tbe "Rocky MounUin Amateur Tel^ 
■rope MaliCTs Club We are all pto 
gresaing fairly well with our tcleaoopM 
at different stagea some still grinding, 
others polisbng We lave patterpa 
nearly completid for caatina in bnfea 
for raonntinga simiUr lo iIm "Springfield 
Monnung " Thera a one real mechame, 
Mr HaMri who a mnoh help to mb 
while Bome seera to exoel in tbeoiy 
Ibua we hope to obtain excellont reaaha 
by reaaon oi our aaaocutkm 

H A Davia 


An Oldtlmer Hetma 


In omnimmicating with ua regnnUag g 
anbacripdon Mr Form aenda na the booqatl 
that a reprinted below We with to diM 
hun for it and hope that tbe opinton wldm 
he formed yean ago vnll be borne ont 
all forthooDung iasnea of the Snientfii 
Amenoan We will do all in oar power ^ 
make tha a fact 
Editor Sctentifio Aoanem 


naable wnti^ apaee that 1 am tempted 
to uee it for telling yo« that 1 made tm 
acquaintance of your magaiine a vary 
long rime ago but lorn ei^t of it in tha 
tnrmoiil of a bfe that touched aotenog 
•omewhat o e c en tncally 
I came acroaa it again a eonple el 
yean m to find my youtbfu] unpra^ 
■uma of your perieifaad well oonfirmedi 
Wbai 1 adniiie about the SclenUfig 
American U tbe itteoaely Interoadog 
and enlighleniog way in wboh it trasig 
all Ua subjects No palm appear to bg 
spared to make the moat aMmal,^ 

I ect oonmabenaible by a« avoaga onA 
I la leally a godsend to find that wbm 
—mdar tbe prop e r atimulni—tbe wtfim 
dat can be indoced to dowond item 
tbe ngoroua beigbm wbno Us lofty 






SCIENTIFIC AMEBICAN 


287 


npunniB im 


Commercial Property News 

^ Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Condufted by Milton Wnght 


tor Inveaton 

Many an In 

wahir UNS hia 

employer's time 
and facilities to 
perfect an inven 
uoB on hu own 
aeooont Thera 
are sereral ob 

jeotions to such 
a practice It u 
(UdnOMt It also la unsafe Your era 

ptoyaTi Ibding yon are stealing the time 

for vhlah ho pays you* la likely to divorce 
yott fiM you job and from the facUltiea 
for vtndy and csperlment which yon need 
If yya ana not hired to be ao inventor, and 
if ibice Is no agrtemeot that your inventions 
bdoBf to yonr employer, you, and you alone, 
are anijlJed to a paieot on what you Jmreat 
But U la far better to get your knowledge, 
yoar eiperienoe and even your Ideas in the 
^aee where you ere employed and then work 
oat the inventHm in youi own spere umo 
Don’t aso year empleycr*i time and facUuiea 
Ip ■eke an uwention on your own account 
Sbonfd yon do so. and the invention be even 
remotely within the eonpe of your employer's 
huaueMk he would have a ahopnght or 
ileeeif lo eontiuue the use of tbo inveneion. 



That Famooi Irish Late 

A merican hms hsva been importing 
> laoa from China, the Federal Trade 
Conmlsak»n 6nds, selling It to rasnufsetarm 
of garments to be used for tninming and 
eaUng it ‘trub Lace,** * Irish CrM.lict** 
**Cldasse Irish and Filet Laces** and *Thi 
nest and Insh Crocliet ” The manufachirera 
hfve haen advertinBa the finisbed garment 
as *MiniBed with Irish I^ee** 

Against one such him Bsrdwil Brulbers, 
the Cemmfasuon has Issued the following 
tfrtiiJnlng order 

Is ordered that the respondents Ameen 
Bhahrll and George Bardwil, indmduaDy 
gad m partners trading under the firm name 
aiM style of Bardwil Brothers the agents, 
emplofses and servaota of them, and each 
el th^ cease and d es i st from selling or 
for sale in commene among the 
wlagy Butea of the United States, as and 
for Irish Isoe or Insh crochet lace made 
la CUns or elsewhere than in Ireland, and 
hop applying thereto or using in connection 
Aeifwltk or as descriptive thereof the word 
^GUnas^ or any other grograpbcal deslg 
nkthih te conjunction or association with the 
WM Trish,* or any other name, or other 
WHfi nggesuve of Irdand as fu place of 


•B 


Made In France 

ETSY ROSS, we era here,** b a sUt^ 
ment now In order for soma FVench 


4#^ncan flags, it seems, have been im 
paMM in huge quantities from France re 
gam, a fact which might not have been 
amd to pubHc attention, had not the im 
Mn fuled to omoply with the bw requir 
ma (l^t imported go^ be stamped with the 
f of the country of origta IVee con 
a leocndy were held up at the Cue 
f Souae at New York 
t Importen protealod chat the flags can 
I marked, sUaped, braaded or labeled 
^ jl injury Jodge Adamson, of the 
Bamd of General Appraisan, however, ruled 
Agl must be, and that tha GoUeotor 
of Itam jWMified in Imporfiig an 
addfimal ihuy of 10 pemm ad valoram 
higjSg they wen net legally maffced. 

Ammhwii flag tha labdt “Blado 



Patents Recently Issued 

GInssIflod Advertblng 

AdvorttMomonU m thia section liatcd under proper olaamficationB, rata fffo 
par word oach meartum, wommuni number of not da per tnaertton £4, maximum 
60, PaytnanU must aecotnpany each msertum 

Offimal coptaa of any patenti fisted tn tAis seetton at Jfe eacA, atate paUnt 
number to tnswro reooipt of destrad patent copy 


Pcrtalnlaf to Apparel 


OAniiiurT—In the form of a slip* whuh 
will be more gramful, eepecially on atout 
flgnrea, and will better actommodete a ait 
ting poelure Patent 1^MUQ8 Bully 1 
Butd. Hid butter A\s, Shu Fruiidsco, Calif 
PuircEsa Br tr —W’hlch m ill ht the figure 
snugly, 4.Mpcelallj acrom the cfaist bchI back 
and be nodily adjuatublc (u rliffrrent aiud 
flgiina Patent t08H8D7 A Qullta, 043 W 
14<ith Ht New \ork, N Y 
llrAUPUHH—Adophd for pi none having 
bobbed hair a a>iiib Im Ihg so oonatruett d 
that suitable oronmeiita or b <ap rany be 
HftsocUted therewith Patcut lOHBlNO R 
W Lithgow, r/o L(w Augclts Couutry Club 
Beverly UiUa, GoUf 


^ Electrical Oericoa 

TrirpHoik, Rfirma Paortcrua —Com 
prlsiug u Lupslinpid Dumber formed of 
popir to bo pineid over the receiver for 
previnting the tranirnilNiduii of ci>otiigiiiuH 
diaeaaea Patent 15 HPl*h) T A Dominguea, 
r/o J A Domlnguei A Hon Mayagues 
Porto Rico 

Tezatboiic Attaohmfnt—'F or prevent 
Ing fraiidnlint or lightweight eoina from 
upi rating the signal gongs of poystatton 
tobphooes Patent 1 WT 4(10 J K l^yckoff 
a/o Rocdiester Tilephona Oorp, Rncheater, 
N Y 

OoirLTi Fiig Kaoio—W hlob In ita opera 
tion permit! finer tuning and more atublo 
opi ration and rediieea tho coat Patent 
IBHrwl A P Hinaky e/o D A Weeks, 
8428 114 th St, Richmoud Hill N Y 

PU’vo Lamp—P articularly designed tor 
detaihobli asaoelation with the ctom rail of 
grand pianos and extinding forward of tho 
music rnrk. Patont IS 8 T 38 H J Lleberman 
dB W d 2 d St, Uayonnr, N T 

GonoBYan.—\l herein one Mt of rotors 
enters the stator plates while the oilitr 
leaves, with means for adjusting either of 
both rotors Patent 16 N 7380 O G 1 uuen 
101 Highland Ave, Teraey City, N J 
SwiTon Tnaowiifo Dbtiob—A n arrange 
mout of eleetromoguets and levers eapccinlly 
designed for use m connertioo with toy rail 
roiids or railroads of sny type Patent 
1888806 H A Heyne 8080 213 th Bt 
Queena Village L 1 , N Y 

nKTTBobr CoirgTBucTioBf —For lighting 
and heating purposes whereby the doctrodes 
burn more uniformly and the are requires 
no eontrolllng meefaantsm Patent 1600068 
E llobrowsky, 168 W 06 th Bt. New York, 
N Y 

Btobaop Battbst —With means for seel¬ 
ing the battery agaust loss of fiuid at points 
where the terminals project for me on 
automobiles Patent 1888069 E Gren^ 
e/o L 8 Bobson, Clanmore, Okie 

Btobaob Batibbt Goff amiroTioiv —Whidi 
will prevent corroding of positive terroiuahi, 
the breaking of Jars, leaUng of tha ilectro 
lyte, and the aoaktng of the wood esse Pat 
ent ieH 8002 A M Small, 2801 Oeatral 
Ave, BClddletown, Ohio 


_ Of lotore at to Farnaro_ 

Tunrifiiro Our awd Wf-gpivo Maohihb 
—Whereli a number of Uadea rive efonn 
oats through tbs earth, and vegetablei or 
weeda BO that tbo octloa will also ooldvate 
Patmt 1888800L A Obriatenma and A W 
Warovi, t/o A. W» Warsn, 60 Adiford 
Bt, Baitford, Ooon. 


Tbaciou A!tU Gi IDK—Whenby the plow 
may be hhifbad iiiuly in a traunxerse dxrea 
tion to the ilireetion of the titutor mo\4 
msDt Paant l^MH^TI G II Scuuluii 
cyo J A Hbtuhiui, 14 ( uurt St llrnoklyu, 
N 1 

Sou. Hcrean fob 1 LOWS—An attii Imuiit 
upon wblili ilu flirtjes laii bt turn I li 
rootiy reiuiltiiiK in tin w luiiutioti ol hli U 
I te from tin n >il PuU nt l%UUO n I 
Komp Box hi liiibliR N 1> 

rOimlNAilllV Mu l>l tHKt VMB AND LUt 

iiVAruB ATTACiivrbNr iob Piamirh ir 
riSTifiFivB I>1J4111JII1 loHN—Wliitb uin he 
ttttnrhed to and rt moved from thi nidi bars 
of an onhiiarv planter without HptiiHl tools 
Pateut 1688400 J B Drtw Uollnudole 
Mbwissippi 

PJIFDMATIC pBAn (*PAR Fill THI PlTTl 
VAT1^0 TlNFft Ok bllMP fUMP AoRlCl L 
rUBAT lupu vfi<viH—(f tv ing an euNier nd 
justment of the prLiisurt on the Inns tj 
incot varying con lltions of groan I jr lillmiv 
requliements Patent IBHOllT W V 
Coomba l/u CoUihoo A Co 483 Collins St 
Melbonrne \ustruliu 


_ Of Gene r al I nterest_ 

Gatapllt —bor th* projution of arrows 
and siitiilar projectilts whereby the full Im 
Sa^lUng forte lun be utilirid uud aceiiratc 
Buning facilitated Pati lit 1581626 W L 
Barth KIO Mnoillawn Ave \inim ('al 
EzrKifaiHTB Maaf and HiipoRnici 
Hkabb Tbupfob ^ Durabh and light 
weight, may be seeured to a gnbh roof to 
act oa a support for radio antenna nr the 
Uka Patent 1581126 R J Sands, 288 Oak 
KnoU Ave Passilenn, Cal 
Miuams for Fubminii Bkinic Tanks-* 
Whereby the wails of tanks of dilffrent sins 
and shupeM mav bi aceurately formed from 
matenal in a plasUc state Patent 15 SJ 271 
J Johnson 203 p Riiflnlo, 1 ompa X Jo 
8 TRAM Trap— kor the purpom* of auto 
matieally iffeetiug thi nmovol of coiidcnsati 
or the water of rondi nsabon from stenm hVh 
terns Patent 1582750 M U HrHihkim 
164 Oxford Si BrnoUjn, N Y 

Burolab ArARM-*A sprink nctiintid 
cartndge flnni, bolt apjdiinbit to diMini or 
wimlows the rartrllge being fired on the 
omnlng of the door or window Patent 
]C 83 A 7 (X r A Reice un I L T Coventry 
2222 Railroad \\e Vberhiu Wash 
Tooth Civanpr—F or effubvelv nmov 
mg foreign anbstUMiv Irom the irevin* nt 
the same time pnlitihiiig an 1 eh uiiii g lit 
teeth Patint 16 K 1601 A V Wright, 60(1 
Aimer Rooil Bnrllngame (''olif 

Palm Grii —A device to bi worn on the 
hand by h iiidkrs of siu kv and aimilar n u 
talners of kciin Patint 1583006 W II 
Rouofl, 152 ( lay 8 t Sun Pruneisco rnliC 
Slip CoNsnit ciion — W hereby bouts mnv 
be warpi d into tho ullp without r iniriiig bii> 
damage to tbo walla of the slip i'atcut 
1683638 \ O Zudiglan 408 irudacn \vi 

Wiat Niw 5 rk N r 
OoTTAiHiRTr HrvD—Tnrludlng a plurnlitv 
of lonrihidinal toluNopir anctions which ad 
mlli of matiriallv n during the sled lingth 
Patent 1583601 L Krofft 21 d h OOtli 8 t 
New York N Y 

Gatp— Normally eloairi yit mav di ac* 
tasted by the weight of an apprnaefaiug 
veMde or traveler to opi n poritlon Patent 
1688869 r H Rover, Box 137 De 
Qnlney, La. 

Fm Lvbb.—W hich wfn apin In As 
VBliK, without Bfiy * oh wBlnri' oodoo, pop* 


Uncle Nani*a Patent Righto 

T he Huusl uf Representatives' Cummitiee 
of Inquiry into the opersUons of ihe 
United Suie4 Air Service* found il necea- 
nary to study the qucation of patents Here 
Is what they repi rted 
"There sre many invtancui in which it Is 
necessary or desirable that the Government 
acquire the uve or ownership of patint* fir 
aircraft or other rrquircmcath Ibr ( ovrrn 
ment ii frequtnlly tliargtd wilh tht infringe 
inent of patent nghts by owners The (,r v 
ernmrnl may acquire a patent or thi right 
to uve It by punhasi. or by approprisli n 
In prailitr the methods of aiipiiring 
patents bith by punbsse ami appropnatinn 
do not apieur stiirfacUiry cither from the 
standpoint rf the (tnTrmmi.nl or the pal 
inters If the Government infringes or ap 
prupnatia a puknt the only recourse of its 
owner is to proses ule a suit in the Citurl 
rf ( laimi The expenio and delay uf smh 
a pnitciling (rninrntly am unt* tu a tub 
■tantial denial of the rights of llii pvt ntn. 


Tnulenuirka and Ueiilth 

Authorities 

N Havana the Department of Health hat 
eslablishel a special bureau unler ihe 
superviMin if ( nl >ncl Doclur ^f^xn fxr in 
Tcstigaling Hfalrrs who fal'uly labtl products 
of rral or pretended foreign origin ^hcre 
cvidtace wsrrsnl* it police rvils are msde 
In the first polic< raid a large varii ty of 
lonunoditica was siiaLd siiHJig tlirm being 
a pau nt medicine for rheumaiism said to be 
made m New York canned pears marked 
Zoila ' purporting to come from San Iran 
CISCO ami canned asparagus also laiJ (o 
come from Sm l<raiKisco 
The campaign will be prosecuted vigor 
oualy While the majonty of the fakt 
produtli thus far seiie I sre me Iiiidlb foods 
and liquors of pretended Spanish and French 
origin many of the item* are represented aa 
imported from the United Mmes 


AjneHcau Label Men Seore 

HE recent dcciaion of tbo United SiatsS 
Luatoma ( oort upholding the iulkctar*s 
BkeLShnient of duty at the rale of fiO percent 
ad tnlvrrm on wuvtn labels irapnrtrd by the 
I’itts and Kitts Manufactunng C ompiny as 
nunufsLlurers of silk is a distinci victory 
for Atm man label maker* The docisuri 
was mailr over thi impurters pn ic*i ihai 
they abi uld have been taxi H at only 55 per 
cent as *ifk fabrics with fast edges 

Woven label* such a* are uflBird to cloth 
ing are made in large pieces ami then cut 
f alicl men m tbu country du a business of 
about ffiOOOOfX) annually Thiir expenses 
are somewhat heavy with weaver* bring paid 
fn. m 40 to (W dullara a wn k on a piecework 
basi* In Furopcan luunineii similar work 
era receive lew than 9 tb liar* a week Con 
nqucntly when German firms solicited 
orders all over this country *unw time ago 
Amencan label makers went into s fight that 
thrraicnrd ihcir very existence 
Another victory not mentioncil in the de¬ 
cision IS thxt having to do with thr provision 
of the law which requires that imported 
IsbeN be marked to show the country of 
ungin The ruling fir*l was made that only 
the cnnlBiner of the labels be marked with 
the country in which the laliele were manu 
fat lured The Amencan label manufactnr 
era contended that woven labels should be 
treated the oame as cigar label* namely, that 
each indiTidnal label stale the country of 
ungin They won tbeir point on appeal 
The American label manufacturers are not 
freed of forelgB ctunpetlooB yel, bnt ibesa 
two Tiotorici help. 
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liinlnrlT uttrHCtnn and not likely to yot 
niir < f or kr I'atuit 1 GH 4100 F L 
Kuopkt l)ox Uidgt hi Id >\ onh 

Mosgiiio >ir Wklrh without ducom 
fort Hill full} pn>t(ct IliL bead fHce ■oil 
iiirl or iDav bi imrtulh u|»u(d to expow 
til iriH lui I OH util Patent 1 S 888 T 2 I> 
r/n (. I> Andeiwip Ktith B 1 d« 

It riiimoiit 1 XUS 

iMirxi^u iMMCii—Whereby n (onl may 
I pickffl nut uf a wrleap bj the liiltlaH of 
ih given niid mldtHe iiamea Patiot 1%84 
.IK A Miiigir (til Ailama St Ban \u 
t ) iup O-exu 

n>i NTAUv SnoE PouHH DArsEi —Adapt 
4 1 to be uae<l to aiiply imliNh to u ahoe 
«itbout oauaini the bun Im of iIil uw r to bi 
M ilul Patent 1584500 R Lapn rrt 
\Miipple, ArUona 

ICeash roB Tfacdinu R>Ani5a—llv in 
ealoadoi the ■aaotinrlnn of |hi hrnt IctUr of 
the name of an nb 1 it aid u grupbit nprt 
Mutation of tfao i bJ (t Itjulf l^atent 1584 
62 T 11 T Miinui Cam re 4 a No 140 

Bufota* Colombia 

SPBTlfn Hkat—H aving n frame Id which 
the forward p rtun la adapted to movi 
mure rtalllv tb m tfai rtar portion time 
I venly dlatnbiiting thi aright Patent 
15 H 4577 A W 4 k kman 218 IIurriKn Are 
llarri^, N 1 

DiififU Pah —Wherein different artldea 
of food maj be atored maintainnl at a warm 
ftmperatnrr and tho eontamlnation of the 
fond prevented In tranaport Patent 1082 
J P Lopea and W L Ward, 1720 
Dellevae Are Loa Aiigeloa (^allf 

Simon ron Wobk MAonnyiNii l<rniiBi 
"IVir working on line objeeta^ wht-re 
both handa of the operator are required, and 
tJie uae of a magnifying kna la neooaaarj 
PaUnt 1684519 A M Prita 258 6 th Ave 
Nlw York, N Y 

OOMBIHITION Fobk Aim Tbat - Wbldi 
aUowa a complete pre arranged lawr of egga 
to be lifted aa a unit and tranaferred to a 
proeiwnng machine Patent 1582837 A 
F Lln^Uom, 184 8 th ht » Ban Froaoiaro 
Cakf 

InouBAToi—In ahieh pure heatnl air 
la intomatieallr kept lu etnulatlon througli 
the aecdona rontaliiing the egga and the 
foul air iKpiilwi Patent 1584154 IT IT 
Trtffer lisy H 2 nd St Davenport Iowa 

Window Boy—A dapte<l to liobl fooda 
ami arranged to be diapoeed agalnat a low* r 
anah, and that freah air may nmdati 
through the box Patout 168551 KS AT T 
HeArUiur, 510 Tucime Ave Laki Murth 
Fla 

Table —Of the folihng type, with almple 
and quickly ddJualablL bruxing nuuna for 
hnlcUDg the aiipiwrtlng memlRra In rlgitl 
position Pntint 1591508 C \ Mimr 
Concord, Maw 

BANTTAtr CAniNET—Tlaving menna for 
muvably anpinirting a reoeptoele from nbkh 
Itvrd or any other auhataiire iimy bt dla 
ptnaed Patent 1685674 J H Thompaon 
and S W Turttr, l/o T W Hulmaii 
FayettevlUe, Tenn 

CovFon PuAiB ma CnnPBkN and Tn 
VALIOH—Having independently ndjuatuble 
back and acat iiortioiia euaily inanlpiilntid 
according to the giowih of tin child or eon 
ditlon of the Invalid Pulint lVin 545 U 
Ingham, 8 Uopkma St Nuahuu N II 

PuToiT ArrrATtiR rot (,beas» Coh 
PU saoEH—Wherein an n Ijnalubk tinalon 
device la provided anting to tauM ilu mi 
tlnuoua priwure of grtnoi tlurehv climlDut 
lug all air bubblw Patdit 1 W 538 i, W 
TKlAibch^ 00 South Robert BU I Duston 
Ohio 

Fwh Nft—H aving a plurnlity of 
pockets so conatmeted that they permit in 
try bnt prtvent the parape of thi lieh Put 
int 1585483 C K Freer c/o Hotel Myent 
Janeaville l\u 

KumnoKD iNKnTAND—Fbr carrying re 
movable Ink a ilia and aupporting pinellH 
and otbtr artiHea bi loa the Biirfaee of Ue 
ileak Patent 1585(120 W T Ootb 140 
\ an Dyke St, Brooklyn, N Y 

TolUCT Aaruir - (oDiprialiik n mirror 
a comb and eaiie and a "priiig clip for re 
kaubly anpportlhg thi oumh and mirror 
Patent 1584858 V Ilmlaly Iiwplratlon 
Iriiiooa 

Bookviabk ANU Lp\r Ciaup Inti n led 
to bold the pngeM if a bonk from tnrnlnR 
ovir, whOo the b(ik la open to ■ lealn 1 
imi,e Patent 1585(187 M J Kaalao, 4360 
N Keeler Ave, CHiieago, IlL 


McLTmiOAL QLAaan —So wnrt r u oted 
that any one of a plurality of leoeea may 
be brongbt Into poaitloD, by Che manipula 
tion of a aingle rlenunC Patent 1686480 

II V Ilallman, Box 500, nurtahom OkU. 
Too ni IIB 1 . HU (AiVEi Device —H hureby 

tiu hniah cun hi rarriid in a auiteiiH in 
Itr xlniity to oUu.T artiolea without any 

III iHturo (luniuging auefa nrudee Patent 

n r Tullntr, 723 W 14th St^ 
\iw iork N Y 

FllCIUlC DlVlCb >UB FABTlIVVOKKlNa 
lujucuvNTfl—AduptM to bo attached to 
the lih und provide a fulcnnra for manually 
n < king the homne abank of a ahovrl or 
r rk Patent lOKtlHI 8 Rubio 020 Sou 
ait Blvd, Loe AngLica, Calif 
SuproBT KraviNfl as Cobb pub Beam 
liraiNci FHKU MANurAcrrvBP—Comprlalng 
H thin i upper tube and • aolid win dia 
iKiiftd within the wire being romovable from 
the beads and the tube easily dissolved 
Patent 15SA462 } Paiweau l/o C Bletry 

2 Boulevanl de Strasbourg, Paris, Franca, 
Nah Fn r —Tha < uttlng portion of wMeb 
stops In front of a smooth edge so that the 
akin next the nail will not be injured Pat 
int 1586441 J A Blom S W 48, WU 
liLlmatrasw 8, Berlin, Germany 
UAaEHOAao AND Bhob Mold—W ith bsr- 
eled surtacia whuh form a tight joint 
taking from the room only the space formerly 
ocpupied by the baseboard Patent 1686 
900 T A Banra c/o StlcUey 4 Fitahugli, 
1010 Fidelity Bldg Memphis, Tmin 
MoiHrcRFnooF Scubvblb Bufet Tao 
AND Tnr IjIKI — Formed with a base of a 
given matirlal and covered with a substance 
rradUy penetrated with a stylua Patent 
1580433 r T Wlttsteln, Wamii and 
Vrcli Sts Newark N J 
Bao and HAinran TBPwnm. Fsp4 
daily adapted for use by sehuol children 
and girl and boy senuts oonatmetod to keep 
till lAonldim back and hi ad erect Patent 
1580008 11 M Wlufleld, Fort Davis Canal 
Zone 

Nppdie 5iniiAiii>B By means of which 
sn ordinary si wing needle may bi thnuchd 
with CAM* cvin by one whose iy»sight is 
po >r Patent 1685RH3 4 Stephen ll»5 W 

Ohio St C hicago 111 
CoBNiB BinniNc Btikk—T> cslgite<1 to 
providi ind grooves to faillitata handling 
and to serve aa a powsgeway for nlnforring 
ikmenbi psteiit 15H7482 0 Fy North 

4th Sr 15oodsklc N Y 
llgrr Lirr Gcabo— rosily applied to or 
rtmovid from a wimluw frame, allowing fni 
movi mint yit guording peiaona elintilng tin 
oiitNldiH of windows Patent 158747(1 (• 

Thginvaniil 400 T 17Ut St, Niw York, 

N y 

T AHP Banf OB PinrsTAL—Which Id 
eludes n akekton fnmiwork and a translu 
cent lOVirlng pi emitting the matching of the | 
pedestHl nnil lamp ahudi Patent 1587469 j 
K I Campogna 1802 Klnta Hlidiway I 
Brooklyn N T 

CiiAnD ni ri»B In which the onaHng! 
la uunuticiabli edible will bold the buttir 
III shape and pnvint it from absorbing 
dors Pateut 1587414 W H Pond, 124 
(joodnch Bt, Aaloria L J N Y 
C^OABETTR Casi —Which may bo incE ! 
INnsively pruduti I and la provided with 
menua for prujeiting the eigarettee for enay 
rtmovitl Patent 1586348 M Kbmura 
KUO Pout St San Francisoo Calif 
Mop IIpad When by a mop may be oe 
furecl in siteh maiiuir aa to fonlitati the 
wringing thrreof }rt tnny b« eaaOy removal 
PutLiit 1587570 T H GUUs, OomnHrci 
Uot I OoinesvlUi Texas 
riNiu Rim —Which may be quickly ad 
justed tu move u nflrcting member to be 
visible through an opining in the rluga 
uaUr well Patint 1580006 I L CbId, 
Box 1073 BliblU Falla Tixaa 
Index —In ihs form of a tumaible stme 
tore, with the indixis diapoeed about an 
axis and capable of being slid laterally out 
ward Patent 1688200 A Boudier 60 
( ( mmonweulcli Ave l^odham. Mom 
SEBvroE Pipe Box and Out On —Fw 
thi Bupplv of water or gaa, construeted with 
an outer and inner eating effaotlvily seakd 
and bav Ing roaeting meanii. Patent 1588371 
H 8 Tsham 40« lOth Ave Beltnar, N J 
I>BOOEB«| OP PBODVOINQ REPLICAB OP TFX 
riLv Bahpleh—B y the uh of yleMlng 
blanka capable of raving impresolona and 
of being cared or vulcanised to art the 1»- 


ptMBloBa Patent 1608878 & F Wm 

c/o Hobd, Andanon A Mnaa, WodhrMth 
Bldg, New Yorfc. N Y, 

Automatio FrvniLB^ln whidi otoeh eon 
not Interfere with the operadoB of the de- 
vkc» and feed la admitted to the trongh, only 
as nqnired Patent 1087775 T J Hig 
gins, Odell, lU 

Keadv Mad» IKJiiiir Tuoih —To be used 
os a bridge bi twctn two abutting teeth, and 
may bo rewdilv anchored without cIm ancbDr 
ing meana biliig exposed Patent 168UD12 
II E Morphy, 015 Miser Kdg, Eugene, 
Oregon 


_ HardwgPB g nd T boIb _ 

LuoN Nut —Modi in soetluiia with wedge 
nuaiu to tightly bind the oeoHone on the 
bolt to prevent dlaiidaosment. Patent 1586 , 
(E 27 D O Bm n, Punta San Juan, Cuba, 
pEBUPTAnoN UicK— 1 \ hich la abao 
Itttely noioHrm so that It would be inpos 
aible for unaiitborlaed persona to open the 
eomblnatinn by sound Patent 1684 SS 4 
C F Blntka, 610 W 0 th BL, Topeka, 
Kansaa 

WoBK UoLUNU Clahf ^Having g mini 
mum Dumixr of adjnatment Mrewa for bold 
Ing work in nmneroua pooltioiu and at eon 
Tinlont angles to the operator Patent 
1886100 A 8 HainawoTtb, Box 0^ West 
Plttabnrg^ Lawrenoe Coonty, Pn 
Fapcpt—O f the automatio doaiDg type 
operated by prsasare which fnnetim to 
admit 6aid gr^noDy to the noaale and wtU 
prevent frtexuig Patint 1686418 J 
Fredenkaen and C Butherland, Bend, 
Oregon 

Actomatio and Adjuhiarle Bmm 
AND FtNNEL HojDKB.—FVirmed from a 
aingle kugth of spring wire thereby expos | 
Ing the reding thireou throughout tbo full 
kugth Patent 1585060 W B Avery 
c/o Cbas O Hill, 1830 Melrooe Ave, Knox 
ville T^nn 

\TTAoniirNT FOB SuovELH —ADowbig 
rho utmost freedom in manipulating the 
shovel without Docvaaltatlng the operator 
binding over aa much aa usual Patent 
1680066 A Q Wobih Hartadale, N Y 
Fdt (Ctrrnxo Toot —By mounf of whiA 
a washer or gaaki t of any siae or shope may 
be qmckly cut Patmt 15H(i207 C J Bee 
tor. Box 546 Monteny Calif 
KNfFT OB ( triKB.—Ubirelii the faJade la 
ditachsUy moiiiitiil yit mcurcly held in Ibc 
bandln so ns tu be n liably safe In upi ration 
Patint 1580006 I Lewis, 426 Bo 10th 
St Terre Haute Ind 
Centtb Punch —For faelUtsting the op 
iration of dehnitclv locating the crntrul or 
axial line of machinery shafting or the like 
Patint 1686281 G A Bniiu.ne, p/o 
French llospitnl Crt.ary Bt and 0th Avo 
Ban Francisco Calif 

Caw Openeb—W here both hands of ths 
operator are nanl to manlpnlate the blades 
bringing more power and greater spcwl on 
tbs operation Patent 1686204 A Page, 
1700 La Lonia Ave, Berkeley, Calif 
IU/ob Blade Kniff—W hich will 6rm^ 
bold a aafety roior blade iiermittlng its usi 
aa a knife or for the honing of the blade 
Patent 158715H F P Arnold and C 
Kiiittl. 206 E 10th Bt New York, N Y 
Wbbnch —A self adjnimog wrench whldi 
la partloularlv dcragneil for use in conaoc 
non with small alais of bolts or tapa Pat 
int 1687407 J P O Brlon, 2 UurllDg BUp, 
New York, N Y 

STBTCtf or pADLoegfl — EapedoHy tdanned 
for gatee In the country with the parpooe 
of Indudug those who pam, leaving the gate 
shut behind them Patent 1687432 3 

Sirvtn c/o G Bnmer, Maipu 671 , Baenoe 
iiree, Irgintina 

Line and Bubtaob Level,—H aring maaol 
whereby it » locked against aoddcntal dis 
engagement on a Uae, and od the aarfoLe 
gives true resnlts Patent 16874361 B A 
Steveno, Newton Falla, Ohio 
OuniN roB Babh WwaHra Wlonalatfaif 
of metal plateo, operable to oonetrain the 
weights io a amooth manner and to prevent 
Jamming Patent 1687218 W B De Camp, 
420 W Adams Bt, Maeomb, lU 
OoMUNAnoN Ax AND Ad^—H aving a 
hind adjustable at win, ao that tba woridng 
angle may ba varied and flrmfy secarad to 
the handle, Patant 1687767 J. A Fatleop 
71 Vine St, Wmoo^, Ohio 
LoaoTBO Hook.—H avlag an tndgpeadMt 
latch widafa la movibla Into engagBrnent with 


the femtfl on the traa «id of the dbahsr 
Patent IbSTSTS. W, Bttilnttoa, 411 Wktsr 
Be, Bonch Bend, Waah 
d-Aur—For coniisetiBf the endg of a 
belt eo that tt nay be kept tBS^ wlAouc 
projeotliig etementi osntaotfiqt ^th a goBey 
Patent 18HN8U0 W. E Uoraer, c/o J U 
Uartktt, Alty, Tonkawo, OUahecna. 

ScBEW Thbeaokd Joint —Adapted to be 
ublued for eoDiieetliig tabnlar aaettonB or 
Htims used in enmeedon with diUhng or 
maintaining oil woUa Phteat IMUMiL G 
A Montgomery, Box 625^ Titiundll4, Fa. 

SnrABa —Which will bo rugged and Ar 
able iu use, and wiU aever the rdattvel^ 
thick ah ms of a hedge by a dean otI. Pat* 
ent 10OOO73 P Bmner, yo O, Wagiar. 
242 Brooilway, Hondoello, N T. 

Botabt Reauxb— Whkfa nay bo ein- 
dvely ndhsed without wreneblng or tadedag 
the drill stem, and may be easily idthdaiwn 
from a well Patent 1D8B0O6L A Boyatoa, 
c/o Frondtr OU Co, OR City NaCL Bak 
Bldg, Ban Antonio, Texoa. 

Balance Lbvix.—F or carpenton and 
other workers, wberAr not only the her! 
■ontal and vortical may bo aacntalned but 
subutantUlly any angla from a borimtal 
Patont 1660136 W A Valentine, Hr, 40 
New Bt, East OraBgs, K J. 

Wbxnou —Having a pair of pivoted Jaws 
subfCandally in line with the hamDe, tor 
turning on ohjtot In a relatively slight arse 
Patent 1680006 G H Miner, B. F. D 
No 1, Mondccllo Maine 
Clobubb Loojunq IMviob.— CapmUe of 
attachmout respectlvdy to a aapport a 
I losnre, and eoeetuig to prevent the moVi 
mint of the doeure Patent 1689149 F 
L Uanle, 43 Morgan 15oce, Kearny, N J 
Gauob tob CurOrr Baw Bbnoseb,— 
herein the gangs elementa an aatoaiati 
oally ahiftabic to an inaitive or active peoi 
tion when the gouged object to r om oved 
Patent 1589276 F H Weeki, 701 E 
Market St, Akron, Ohio 
Hanutb.— Sbapid to be embedded lit cob- 
crote, fur Bec.unng plpee or the like to a 
eiiUng, the supportiug meana being remov¬ 
ably aiaoaatad l^itont 1688623 D 8 
Bdiers Jouquln Apt, 2309 SL 19th Bt, 
ludlanapoUa, lod 


_He ating and Ughtlny 

llxAnNu Apparatuh —Which oomh&iHJi 
in one atnieture the artistic toatures of the 
open fireplace, and the utilitarian value of 
the modem hot air hoadng plant ^tent 
1688687 C B Klaiia, 3244 W 04th St, 
Beattie, Wash 

Fibeplace. —Bo constmeiod that olr from 
the room and ootaJdo atmosphere is oootlnu 
oualy oircuUtfld through the fireidaee and 
heaUd during transit Patent 1587227 W 
nallberg, 12IVj Bo llymouth Bt, Loa 
Angrier Calif 


ktachuiM and MfichanlcBl P e vicea 

Belt SuurEB.—Having adjuatablo 
for ahifdDg a belt from a fast pulley to a 
loose one and for preventing aoehtontol dto- 
plaeoment Patent 1682731 J K Chace, 
180 Btaffbrd Bd Tiverton, R 1 
llEmaicaATED Burm Cuttino 
For ootting uniform btoeka or pats of butter 
from a large bar, and farther oarves aa a 
nuana for itorhig a supply Patent 1SS8637 
H Ynison, 341 W 22iid 8t„ New York, 
N Y. 

Roixjcb Ibon—W hereby the Ironing of 
fiat pieces esn be qulokly aeeompHolwd, ths 
indn whllh of a piece bolDg premed by a 
single atroke Patent 1682379 B. D Oamp- 
bril, 675 19th Ave, Ban FranctooB, Ogttt 
PiOTDEB ExamroB— For exhiUtlBg ao- 
ealtod modon pictures and odvertioemMs 
in daylight, and without the use of aitf- 
flcUl light Patent 1681460 0 H. Me 

Corila, 388 12th Bt, Oakland, Oalil 
AirrovAno Eletatob Gate,—A ctuated 
by toe asrsnt and descent itf tbe ilevBter, 
tbo gate opening and doalog os toe elgvutor 
approachee or leaves a floor Pattot Un,- 
477. W H. Sfaator, 623 14th Bt, BUm* 
mento, CaUf 

FtFtoBBEAEiNO Maorine.—X hpeafally de^ 
olgBdd for dipping to a nd torm to ng th toe 
fur of tor bearing pelts or hfatol Putat 
1683076 M DtohoieDn, c/o Oflvdiff A 
Hynan, Boom 3004, Woidworth BUm Horn 
York, N, Y 
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iUttr of bMkafi to « Wnlimiw, PaMt 
iMOMi X tltowBun, 440 Stooa Av«^ 
BtwUrn, N, T. 

Cte^-WazmHO DEnoii^WhM !■ 
power drioM and In wUofa the whlpplnc or 
beattwg iBMBlber naj bo euUy renwv^ with¬ 
out the WM of toob. Patent 1084063. O. 

A. KtthmkampX^^aS White 0t. New York, 

N. Y. 

PiffM. -In whiah the bottom ia Bwlnf- 
aUo from eloaed to open pondon to allow 
the bodj to paae throng liquhl without dia- 
turbaaea. ^tent 108400A. B. Kraift; 218 
3BL 60th Bt, New York, N Y 

Brnuuma.—With meana for remoTlna, 
hr eaatrifnfal foroe, the parddea ooUoeted 
Cten gaaea without allowing the oaoapo of 
the gaaea. Patent 1084630 W. F. Nageh 
2648 Pike Ave., Bnaler, Ala. 

Bipboh Puicp.^-Bo oonatruotod that the 
Blidgmle flow of a liquid from a reeeptade 
ean be broken and renewed at wiU. Patent 
1088S86. y W. Helander, 408 N Center 
Btt Ban Pedrik, Calif 

Mimnra Maomne.—B g maans of whkh 
a ooBTondonal band aaw la anpported lo 
that joluta of any dealred angla may be ac- 
aorat^ enh Patent 1082306^ F Hane- 
manut 1070b Idndan Avo , Qlendala, Calif* 

Far —Of almpla and dorabla eunatmetfon 
whereby the Uadea may be adjtuted ver- 
tteally and aeonred in adj^uatod poaldon 
Patent 1088864. A. W Tocker. e/o St. 
Amhon/ Hotel. Ban Antonio, Texaa. 

Km SoLTJTioif OotfTnoujei.—Whereby I 
Uqnid ia blown tbrongfa the doth In the bot- 
ton of the kier, and the eolotlon doea not 
eone In ronteet with the air Patent 
1B644DL A F Taylor. 425 Flrat Bt. 
KamapoUa, N. O. 

TniAi. OonpuiT BTamc foi SewmAOE^ 
Wherdn meana are provided tor collectteg 
eewerage and then antomadeally dlacfaarg- 
ing the name Into the ocean on an ontgolna 
dde. Patent 108406B. 11 O ShooUey, 
10 Woodbridge Flaoe, Went New Brldtton. 

B, X, N Y. 

WAamto Maohihe.—W hich baa In com- 
UnathNi a ofaute and aafety guard allowing 
the introdnedon of cleaning aototlonB with 
out Injury to the operatora. Patent 1086,- 
660. X H Blfinann, 283 11th St^ Brooklyn. 
N. Y 


OoifuziED Road I)bao Am ScAEinEE.— 
Which la ailjoatablr, madr entirely of metal, 
and by moana of which roade may be lur* 
faced and leveled at a mlnlmara roeL Pot 
ent 1080044 W J Patton, c/o Central 
State* Steel Go., Frleco Bldg, Bt. Lonla, Mo 

Laukubt HAcniifE. —Having apedal 
medianUm for moving the container* throngh 
the rotor. In which the dothce of variuua 
famlllea can be waahed Indepoidently of 
each other, thui obviating the marking 
of the dotbea, aeven of the marhlnee hend- 
Ung the vnriona typee of weehlng done hr 
the Btendard Immdriea. The Inventor ha* 
bean granted three patente 1084769. 1684,- 
770, and 1084771. U. U Hurd, e/o WUte 
Swan liBundiTi 18 Broadway Clrde, Okla¬ 
homa City. Oklahoma. 

ItovABT X>urtAT Haoel—W hich allowi 
a plurality of aheeta of wall paper, Uu- 
oleom, and the like, to be aorreaolvely dla- 
idayed by mechanical meana, not requiring 
an operator Patent 10881O& R. F John- 
aon, Wenatcbetti Waah 


Pub BEuamva. STEAxanTENtiva and 
IlBATDto ICaohUte. —FlfBt ctualng the hair 
to be atralghtened out, and finally beaten 
to raise the hair on the akin. Patent 1086.- 
499. B Friedman, o/o RellaUo Machine 
Woiha. 2SS Hagh) St, Brooklyn. N 7 
ArPAEATCa roE LoAOiira Matkeial. —By 
meana of idiirh coal or other material may 
be eontlnooualy dleeharged into eaeh oar of 
E tTEitt Patent 1080604. F L. Seboew. 
14^ 6th Ave., Hontlngioo, W. Ve. 


Nohoollapexelb Tvoat nm Liquip- 
Lbtel OoiiTEOLE^Whloh may be employed 
In ooBtalnera In wUefa a pteaanre la naed 
which la tteater than atmoapberio preaanre. 
Patent 10664761 B. XL Blmpaim, c/o 
Homplirty A Campbell, Roberta Bldg.. 
TateE.OkU, 

Wate MoraL—WUoh affotda facdldeg 
for mak lpg naa of the power of Ineoming 
ware* tor operating an air uonpr^r or 
Hha foechasiam. Pktenfc 10BM3B. C 
VaEt^f IM Xmwnmsa St, Danrar, Cola 
FUBTAU Goal Ttm&—Whanby tba 
Mai U graded at the plane when It la 
and dineay laaM to te 6 _ 
for aUpBMEt Patent UBfifiSL a 




tMtead OUfi 


mo IimoATUra Danai.—For detandn- 
tog tlma with the naual dock dial and 
hande, bw meana of an aotnating devlot 
opanhla aoeonllng to the pudtiun of the 
■on. Patent 1087418. J. Pond, Hog lOO, 
Bammeralda, Prlnoe Kkiward Inland, ChuiuIe. 

PAiirr-MnoHO Uaouxme. - In which the 
reoeptade and tha mixing dement cooperat¬ 
ing therewith an rotated in oppoaite dlroe- 
tlona, and aecurad agatoat duplocement 
Patent 3088888. A. F Purner, 093 Hobo¬ 
ken Road, Caristadt, N. J 

OoNicxoTiEa Ron.—F\)r conneatlou with 
a platen In anch manntr that a uoivenal 
connection la eatabllsbed. Patent 1088137. 

C. A, Myei% 608 Arlington Bt, Tomaqna, 
Pa. 

DrtOBura Maowwe.—^W hlch maj be 
puUed by drdft anlmala or a tractor mlthout 
reqnirtog die operator'a attention to ■teerlng 
the maofatoa. Patent 1086940 J 8. 
Blackle. MaryavUla, Calif 

PowEB TEAivaxUBioif Dbyioe.—F or trant- 
mitdng power from the rear wheel of a 
motor Tehide to a diaft for tha act uatio n 
of atadonary machinery Patent 1087778. 
W H. Kadmcfa, 1109 Mato St, Cedar Falla, 
Iowa. 

OuiiBZfCD IXrr AND Bk.AT Gxxm Pmnt- 
INO Maohute.—W hereto the flat prlntmg la 
fltat performed, and then the dote are placad 
on the fabric by flocking in any doalred 
mtcreaaloii Patent 10N881H. L. L. X>e 
I Smet 200 Van Honton Bt, Pateraon, N. X 

Belt TianrENEE and Cocplke.—W hich 
will afford fadlidea for drawing the end* 
of a belt togerber for coupling the aame, 
while trained about puUoya. Patent 1088,- 
968. W EL Horner, o/o J H. Bartlett, 
Atty, Tonkawa, Okla. 

AujtraTABLc Stop fob liEvna on 
—O f audi eonatructlon that relative adjuatp 
mente are readily mude to ault the vanou* 
tbrowa of the opera dne lever of a aaw mill 
edger Patent 10HD107 J F MoCarroll, 
e/o Standard Machine Co.. Baton Rouge, 
La 

JiJ - LI __1J ■ ■ ■ — H L.. ■■■ ■ ^ 

__ MualcEl Deyicaa _ 

<*LAEiNwr—Having an urreugemeut ofi 
keya and an operating tnecbnniim whereby | 
the fingering la done wltliout Mhiftliig tho 
hands when once ptmitloniML Patent 1085.- 
004 J 1> Mackey, c/o Mountain State 
Engraving Go. 1(K3S Swan St, Parkcinburg, 
W Va. 

SNABB-WEAE-IlxLiEnNa DEVICE. ~For re¬ 
lieving the wear on the akin head of n drum, 
rapecinlly where the mare* poa* o\cr the 
Hige Patent 1088924 G Morten*, 3041 
30th St., Jackson Height*, Elmhurst, N Y, 

Mcbitai. TNBTSimENT—Having airings 
BO arranged that they nill produce normally 
oil the notM of a musical comiwMiUon In a 
rcetrictUu sunc Potent 1688636. J X 
WpHtbronk, J'r, Box 724, Danville, Vo. 

gg-gwegBssnewB i . ii.. 

Prime Movera and Their Acceaaorica 

CBAEns FbEMiNQ Device.—Deaignod to 
make it practicable tu use entdo oil na o 
fuel for tite engine* of conventional types of 
tractoia. Patent 1087423. B J Kybin, q/o 
C. J Baldwin, Bridger, Mont 

APPAEATUa POE iNniCATlNU TUB OTOLBE 
0» iRTiaUfAlrCOHRnaTlON E’^nlNEH.—For 
instructing a motorist tho vnnou* cycles of 
the different jdatona, and the puailtons of 
the Intake and exhauat valve* of an engine 
Patent 1089111 A. J Carr. Box 772, Bal¬ 
boa, Canal Kone. 

HEilWEya and T h dr A cccaaorisa_ 

ACTOMATIO RETAININQ Vu.vg PUB Aib 
Beakfe.—R lilch permit* tho air from the 
cylinder to exhaust nlowly, thus keeping the 
brakes partially applied while the cylinders 
are recharged with air Potent 1086801 J 
L. Farmer, 1811 Jockaun Blvd., Ctaloago. UL 

Rail Litbuoatob.—B y meana of which 
a lubricant may be rapidly applied to a rail 
and be coostondy stirred daring the feediog. 
Patent 1000078. O. Buroa, e/o F Carao- 
etol^ P O. Box 00, Oarocaa, Venemela. 


_ PcrtElEing to RectWEtloE_ 

PimnET Tot.— Wherein a flgora to tha 
form of a polleeman ia repr nsen ted tm pnr- 
solng E aaeond flguro to the form of g fugi- 
rivo. Patent 1066148. X A. Bom, 147 
PiMpcot St, Nanttooka, Po. 

OwitDte VxBma.—WhSek may be pto- 
pdlad by tha fwt, and hM a rooUng aeat 


operable daring the movement of the vehicle 
Patent 108708a P. P. Weteel. Basic, 
Waynmboro, Va. 

Game. —Played on n board with marUea. 
amuiriiig, pruvldlng educational \uluu, and 
developing ability in orllhinetie Patent 
108870a U N Massey, 2(no M<hia St., 
Berkeley, t'olif 


__ Pertaining to Vehklea 

ALU1U1.E Oil Alabv — 1 N \ ire for giving 
an audible alarm when oil pn intirc lu mutnr 
drops boluw a curtain hsul point, of simph 
■nd atnnly roiiHtmrtiDii mih no moMiig 

part*. Patent 1089104 iln r ilro*., Kcm 
mertr, Wyo. 

Single Fotrr I*eiial fob ALTovoniiLa — 
Which controls rhn clutch, brake arnu, and 
BCtvlcrator, and iicimlt* effective contiol by 
an operator with a biiigk limb. Patent 
1084712. A L. llailLy and IL R. Gatske, 
Box 1010, Butte, Mon ton a 

Radio Tav — V dimure uhleh can be 
readily sxponded Into a funiiil, tha* fnuc 
tMolng os two dlfforvnt de\ices. Patent 

1688168. F 8 Uolte, Box 88, Berkdiy, 
CaUf 

Aojcbtablb Pbehhceb Feed and EqcAL- 
niNQ C’UUCK niE iNFLAriNU llOSL —Uov 
tog mean* for Hupplyliig prusHun to a tire 
up to a certain point, or bringing the prus- 
i sure down in caao of over inflation Patent 
1084934 \V A Harris, 938 John Bt, 

I UreenvlUo, S. C 

LcBUcANf DiHiUHirroE.— operable from 
the driver'* Boat, for lubricating all the 
bearing* of the cliasal* NimulUneuuidy, pro¬ 
portionate tu their Individual need*. Pat¬ 
ent 1080186. r C Cnspen, 708 17tfa St. 
Harrinburv, Pn 

BNaiNE-FiLHiiINU Devicf— For effecting 
the romuvul of carbon from the cylinder* 
and valvea of motor vehlrlo engines. Patent 
1680020 H nurnclmlkl ntid L 1 Riggln, 
870 Horeiigu Ate, PaoadetiB, t'olif 

NtruBFEPiviB REAoicrr— Whlrh afford* 
fadlltle* for holding ndeosably, a number 
plate of any dtolrablo slse, ami supportiiig 
one or more light*. Potint 1686408. P 
rbampoiix, c/u F G Karasmano, LBsrrcnce, 
Mas*. 

Blow Out Patch — Adapted to co-act 
with the valve Hteni of an Inner tube uikI 
hold tho Kami* in pro|ier pOMiiioii on tho tire 
Patent 1086104 O A Aforehouse, Gam 
rron, Mo 

LuEBii vTivn Rystpm ruR AuTounanrH 
AND OrnPR M(»tob Gar*—H aving rnmn* 
for lubricating vanoua point* from b central 
renervolr, nnd mpan* for pi eventing the ex 
liausdou of thu Itibricunt l*atent 10S07I1) 

I M Jockiinii. c/o Rope A ('unlnge i^o., 
Vnkiii TrunL Bldg, Parke rsburg. W Va. 

DiRiGinri' nrADTinHT fob VrHirtVH — 
Vdnpted to automaHcally turn the bind 
lights in the Mtuin direction a* the wheel*, 
nnd is also to swing in vertical plane Put 
out 1086040 J M Calkin*, iUix 011. De 
troit, &Uoh 

Auto LicrNwr I^late IIoldfb —In which 
the plate miiy be quickly lelenuKl, or at 
tacb^, especially ailaptcfl fur use by autuoio 
bile doaleni Patent 10861104 F Knhn. 
P. O Box N3, gnlney, 111 

VrLTANiFiNO Hukk —For repiilrs of in 
ner tnbe* of pncuniatie liitM,, adaptid to 
cuusr It better flow of the repair gum I*iit 
ent 1086270. P R. a Wutana, 1109 lA>eusr 
St, lUvenddo, Calif 

Seat Opfratfd Atb BruMAi g anp Brakf 
—Pur inotorryelea operated bv tho ndep oi 
the vohkif for triinninfrting the stored air 
to the brake*. Putt lit 1084P08. K. Ta*nr 
mont, Buy 0, Booiowu, Now South Waits, 
Australia 

Antiskid Diwe.— Which «tU ptrmit the 
ready attaebment of a chain to a shti* a nil 
tho removal or reploeement of n mom tn ad 
member Patent 1087313 S Tlmnnoflukt. 
120 W 12rW Sr c/o Japamsu Y M C A. 
New York, N Y 

VEUiru: Bout— Having mean* whereby 
the bully of ■ inotur vehlrlo may bo com 
pletely elum d % ben desired. Patent 1087900 
J M. Jackson, c/o Rnpe A tkirduge Co, 
T^nlon Trust Bldg, Parkersburg, M Va, 

Fuel Tane— For conserving a definite 
quantity of fuel, and mean* for warning the 
operator os the supply ilerroase*. Patent 
1088121 P A, May, 616 4tb Avc. Boat, 
Apt XL Cedar Kapida, Iowa. 

Adjuetable PERsatTEB An BnncE AP- 

MIATUg.—For the power inflation of pneu 


made tireo, which will be ooottououHly efll- 
nebt end aoenrate with both low and high 
proasure Patent 10HH1U7 W A Ilarria, 
c/u A n Tiro lAud Gauge Co„ Green¬ 
ville, H C 

\\ AooN CoNarBuenuN — Having novel 
raiHUH fur ounnecting eUh the king bull, 
and tur semn ly nnd ngidly faiteiilng the 
IiiiuiuIh till retu Patent 1088893 K A. 
MucNab, t.riiiby, Colo. 

InuK Cl lien Fur usu in u Hutrii of 
the multiple diHk tviM. admitting a very 
Htning vditilutioii, rtuulting In better dlari 
imtloii uf tUt bt It Piitnit 1088300 U. 
huiHiKiu, e/ii C Bliiiv, Ain6, 2 Itonluvard 
•lu Htrasbuiirg, PuriH, Kianci 

Vut I*bj *isi ri Gaimif Fur the valve 
ntiiii u*ted 111 f (iiiMtction «ilh tin iiiitomubJlc 
im, uppluahh tu imd furiiiiiik, purl uf tho 
valve hUiii PitiMii lOKtCiS.'i I t, Weaver, 
110 So idiihu Hr, Itiitli Muiit 

t'Ll Kll l-OH I'RAClUllS- WlllKIll tllU 
parts uiny hr uitiiaUd fur tiiiiiiiih ilu true 
tor nlthuiit iiiiury to tIuinialxiH nr at y 
imrt of the struetiiro Patent 10SK97J O 
II Htanluii, c/o J A Kbeehaii, 41 Court 
St, 1lrouhl>ii, N Y 

CoLiucAriNi. t.At (IK—Adapted to bo 
bolted on the fly wlinl uf a Furd eiigliie, to 
engage the held rniln for pruditerminately 
positioning said coils Patent 1688101 K. 
A. Faruani, Box tNM, Lu Grande, Urc 
AlE-PBibHURT Gt iDi - Furmliig port of 
the valve stem of an automobile tire valve, 
and for iudicutiiig at all time* the preasure 
l>ntent 1000141 E G Weaver, 091 N 
Main Sl, Butte, Muut. 

Autqmobilf—H uvtnc a combined run- 
hbig gtar and stetnug mcriiaulnn In which 
a differential Is replan d h> eliitchis fur oon- 
neetiiig the r« ur wlinU tu the puw«r dnv«u 
axle Patent tOWtOd O U Howe. 240 
Bluliiu St., MiHsuala, Monk 
End Gatf - For wagons, tracks, and the 
like, providing a grain tight cloeure fur the 
rear of the wagon bov Patent 1088493. 
C. Poison, VermilUon, Kans. 

DiBKiluLt Laiit^W inch eliminates aU 
gear* and ratchet device*, nperuto* smoothly, 
N weuthor proof, and suitable for installa¬ 
tion at any point Patent 1088702 W A 
Cannon, P O Box 89Q Sanford University, 
CuUf 

\ t iiRLE Tibi. Kim — W’hich mar bo 
readily collapsed so as to remove It from 
the tire, th, ojh ration being m eoiiipli<died by 
It riugle tool PuUnt 1080100 Yl Caluriu- 
ski, lOKi MilwniikiH Ave, Chicago, 111 
t'uMuiNUiuN \\Litv Tank and llEuia- 
TEXIM. l»vicr --Allowing•guBolDH to be f(fd 
in mijiMired qiiatultles, ho that the operator 
call at all time* till how much ho* been 
uMd I'utLnt 10*41968 T T GIvcd*, K. 
F 1> No 4, Box I)], Murcud, Calif. 

\i louaian Rovd Mac Roll —Ehpccially 
duaigned lu he ninuvnbly BeeuiTd to the 
wiD(i abuld of u touring cur ur the frame 
of a (lirad cur Patent lOKUm W D 
Fall, 499 So Mpincir. Indinnapnlln, Ind 


_pcstona_ _ 

lUbli V FOR LJ( 11 rlM. AM) FlXTimE BOX 
-Putiut 70101 M Slid I lip, c/o 8h rbng 
Hpinning A Htuinping WurLs, 476 Bruoms 
St N(w loik *N \ 

UisK.N niR A WEDniNd rUNo—Patent 
79990 J Ihrlingtr, 1U6 Fiilluii St, New 
York, N Y 

UrsiaN FOB \ MrDiiTuisrir Board.—P ot 
int 70179 C llldiilgu nnd J L. Zuosua, 
Garland lUdg, Luh Ingelrs, Cahf 

Dtsir.N FOB K 8 MOV —Patent 70967 T 
Davw e/o FiiinLliii Simon A Co, 88th Bt 
and Otli Avi , New York, N Y 

PphKIN IOR a DACKriATB FOE LlOHTIlfO 
Fixurfm - Pull III 79289 B Lesbowlte. 
c/o Miinii, Andrmn A Bfunn, 24 W 40th 
St, Niw York 

Dkhion toB A (’OAT —Patent 708ia T 
Davis, c/o Franklin Simnii Go., 88th Bt. 
and Oth Avo, N(w York, N Y 

Drhiun for a Shoe. —Patent 70319. T 
DbvIk, c/o Franklin Simon Co., S8th 8t 
and Oth Avc, Now York, N Y 

Debion foe a Doll.— 70310 D W 
(*bnD(Uer, c/o Aiiulu A Co., 80 Oth Ave., 
New York, N Y 

Deriqit for a SnoE ot Similab Aincuc. 
— Patent 70860 T Davla. c/o FronUto 
Simon A Co., 38th St A Oth Ave, New 
YDrk,N Y 
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Parfoimance Performance u usually the first 
quality considered by the buyer of any fine car 

Though comfort beauty distmction and a host 
of other requirements must be satisfied — the 
motor car must first of all meet easily every 
demand of trafVel and traffic 

Packard performance is supreme Gosed car 
speed IS the true cntenon Even the largest 


of the improved Pickard S x and Packard 
Eight closM models fully loaded ask no odds 
of any car built—either in traffic or on the 
open road 

The top speed of Packard cars is too great for 
safe use anywhere off a speedway But the 
power IS there—reflected in a new standard of 
traffic agility and hill climbing ability—the 
marvel of new owners 
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1 a h 0 iL 1 those o 4 ,ets only 
10 onts f il ^ layswofk yet 
i lIl t 1 it j 1 ■) h s woi k 
ind the wotk of men like him 

O 1 oui own GI eat I ^kes one work 
nan with an eleotiio lly operated 
u iloadei takes the ere lio n a ship 
so fast th It the ship will rise in the 
w ite sixty in hes an hour 

At B iltimore an eleetrie unloadei 


tilts a box car full of gram and 
empties it m hve minutes The 
same work used to keep a swarm 
of shovelers busy for nearly an 
hour 

I he American workman who has 
a shoit workday is the highest 
paid in the world and his labor is 
the most efficient For he directs 
the labor of electricity and electric¬ 
ity works for a few cents an hour 


GENERAL ELECTRIC 













Cold Lights of the Sea marconi was right 

By Dr, David Starr Jordan HAY FEYW—ITS CURE 
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The Famine^Fighting Fleet 
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A nother Message to Gar a —-the log 
^ of the International fleet that trekked 
a robs the Mesopotamian wastes at the call 
f the Pers an government 
When fam nc threatened Teheran the cap 
tal last w nter the Persian admin Stratton 
ordered ts first ten heavy duty trucks from 
the Internal onal Harvester organisation 
Har ester world service placed the fleet at 
the nearest port on the Mediterranean Sea 
Be rut n Syr a ahead of other trucks or 
dered from Europe 

Then began the test of truck qual ty a 
tr p of 1350 m les across trackleM desert and 
over snow bound mounta ns On February 2 
the avalcade set out The trucks chauffeured 
byFnglfch French Ital an Syrian Arabian 
and Druse were laden with food and fuel and 
w th tons of cement for the British at Bag 
dad and they were accompanied by an escort 
of irmored cars of theBnt sh A rForces 


Twenty i x days were consumed between 
Beirut and Bagdad every truck axle deep in 
mud and sand practically every mdc of the 
way Bagdad ancient city of romance gave 
the travelers a dinner in their honor and a 
night of rest and transferred them from des^ 
ert to mountain going Motor fuel for the 
Persian government and wheat took the 
place of cement for cargo The cavalcade 
forged on both night and day and entered 
Teheran the seventh day after Bagdad 
The entire fleet was in the pink of condi 
non and every truck of the ten on the mom 
ng of arrival went out to Kasvin a hundred 
miles away and began bringing back great 
loads of the precious wheat. 

The Persian government impressed by 
the stamina of Internet onal Trucks im 
med ately ordered twenty more of them 
and these have since dupheated the travel 
history of the first fleet. 
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Every Bite Sends Jarring Vibrations 
Thru the Bearings on This Loader 


D own in the depths of the earth where 
the loader shown above is aiding a 
modem skyscraper gain its foothold, or on 
the intricate compass which guides the ocean 
greyhound as if by an invisible hand, SCSIF 
marked antl^cdon bearings keep equipment 
going continuously and guard against costly 
bearing failures. 

Into every HESIF anti^friction bearing is 


built the stamina and endurance which fore^ 
shadows long-life service, even under the 
most arduous conditions. Wear is a negli¬ 
gible factor, thereby assuring the maintenance 
of precision clearances without the necessity 
of adjustments. It is these qualities which have 
made them first choice the world over where 
friction’s costly toll must be slashed without 
sacrificing reliability. 


aSDSIF INDUSTRIES, INCORPORATED 

165 Broadwiy, N«w York City 




writteM pcTMbilflfL Tlw Mt ot Seientiaa A m nimt af fa 
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A ufephoHf »n/—ntf A til trau t 

nmplfx mah up S Ik strongfihrwj fottom 

erprooji mpm is—sovtr tht ^ tal nuer 
tmjf tn I if f it fins su humam kutrt 



1 00K at the curd wluih leads from 
J >our telephone You d never sus¬ 
pect that U has seven separate protective 
covci infts 

For dl the world like Dickens famous 
coachmin who, we are told« wore as 
in«iny clothes as possrblc —protection 
a((ainst rough weather 


So this telephone cord is m4iMure-proof 
and hard knock proof 1 hatjact An t so 
im] ortant as is the fact thatr ^UsC such 
care as this i» applied in making every 
Western FJectnc product—i^hethcr it be 
a small telephone cord or a year s out¬ 
put of 3S billion feet of influlated wires 
m cable 


xston Et^ctfic 


SINCF 1SS2 MANUJACTURTRS FOR THE BELL SYSTEM 
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THE MAGAZINE OF TODAY AND TOMORROW 


NEW YORK, OCTOBER, 1926 Edtuni by Orson D. Munn EIGHTY-SECOND YEAR 

BIIIFF 

T HKRE is no man living today who 
knows all, or even an appreciable 
part, of science One man can learn 
one branch nf science fairly well, some 
sub-phase of that branch very well or 
nearly the whole field of science in a 
HiiptTficiul manner 

Today, frank admission of ignorance 
concerning a given matter in science is 
no disgrace The great Loeb, biologist 
of world fame, while teaching a class 
in embryology early in hia cjireer, was 
asked a question His reply was, “My 
dear young lady, 1 cannot answer your 
question, because I have not yet read 
that chapter of the textbook myself, but 
if you will come to me tomorrow, 1 
shall then have read it, and 1 may be 
able to answer you ” 

Yet liucb was one of tlie world’s 
grealCHt scientiHts. He wasn’t afraid to 
Hay, “I don’t know ” 

FAKLRS 

H ave you hud your radium today ^ 
This seenis to be the thought t^t 
many drug and “health water” manu¬ 
facturers arc trying to put over Tlie 
amount of radium (ontained in the 
various substances that are being vended 
as having curative properties due to 
their radium ctintcnt has been mvesu- 
galed by the Bureau of Chemistry of 
the United Sut«s Department uf Agri¬ 
culture. The hiidings have been that 
only 5 percent of the products analyzed 
contain radium 

Even though many of the medical 
products that arc advertised to contain 
radium do not have such material in 
their make up, a warning should be 
sounded against the uhc, by the inexperi- 
cnccnl person, nf any curative medium 
that dot's contain radium 
“Radium in active dosage," says the 
Department of Agriculture, “Is potent 
for harm as well as for good and 
hliould be administered with caution ” 

BIRDS 

W HERE do the rhimney swifts go in 
the wmU^r^ Nobody knows—yet 
Until comparatively recently it was 
thought that these strong flying birds 
buried themselves in the mud on the 
Gulf of Mixico Now the theory is that 
tlwy migrate ac rosa the Gulf of Mexico 
and winter in the ram forests of Brazil 
Back in the days when investigation 
and heresy were synonymous, thr wise 
men would have reasoned it out and 
arrived at a wholly logual, but incor 
red, answer. Today wi do things dif¬ 
ferently The Boreau of Biological Sur¬ 
vey 18 trapping more than 25,000 of the 
birds, putting identification lags on 
thdn and letting theni go again in an. 
effort to trace their movements 


DEVOTION 

r f this month’s Issue Professor Cock¬ 
erell emphuim the fact that every¬ 
one everywhere is eager to do a good 
turn for science. Often we have had 
occasion to note the saioe sort of enthu¬ 
siasm* More than a year ago, in our 
issue of April, 1925, we broadcast an 
appeal for help in finding the loft fov 
111 jawbone of a prehistoric man Tlus 
had already been found seventy years 
ago, and lost again, possibly in some 
obscure corner of America A reply 
came from one of our readers, Mr W. 
F. Ollis of Mobile, Alabama, stating 
that the former owner of the fossil, a 
physician who died some years ago in 
New Orleans, was his untie 

At our request Mr Ollis journeyed 
to New Orleans, searched diligently for 
the scattered effects of his deceased 
uncle, visited places he had lived, the 
hospital where he died and the Tulane 
University Museum to which it was 
thought the doctor's scientific effects 
mi^t have been sent Through his 
instrumentality the city of New Orleans 
was ransacked 

The invaluable fossil was not found. 
It may be elsewhere 
But Mr Ollis did his best, tramping 
over a great city in a torrid month. 
He journeyed in the name of science 

EFFICIFNCY 

T he fact has been determined by 
the Secretary of Agncultun that 
the contagious, communicable disease 
known os foot-and-mouth disease has 
been eradicated from and does not now 
exist in the United States " 

Such is the opening paragraph of 
Secretary Jardine’s order revoking a 
quarantine affecting certain areas in the 
^te of California smee February 23, 
1924. 

It is a good, clean-cut job of applied 
science; the Scientific American con 
gratulatea the men in the department 
for their efficiency 

PROGRESS 

T he Anunoe did not go down in 
vain. 

Foundering at sea, the steamship 
AnUnoe sent out an SOS call. The 
radio on the Rooseveli picked up the 
message and started for the stndten 
vessel. The latitude and longitude 
given in the call for help were wrong 
and the Roosevelt found itself a hun 
dted milea out of the way. There was 
a radio compau aboard, however, and 
with its aid the storm-tuicken vessel 
was found and the xwoue completed. 

Now the Bureau of Navigation re- 
potta that die radio oompaoa, or direc¬ 
tion finder for ships, baa been installed 
off iw en t ^diree vessels. 


In This Issue 

Fish Thai Carry Fkmhiighis 

Dovm m the cool depths of the sea there is no light—only 
inky, perpetual nighL Yet fishes manage to livr there and 
capture tnrir prey. How? Hie^ carry headlightn Science 
has learned some Interesting things about these hejidlights. 
Commencing on page 247 some of them arc told 

Boss Did They RaUm the 

What were the facts ^ Couched in accurate engineering lan¬ 
guage by a naval engineer, this roinanlic struggle with the 
elements is narrated on page 257 by Lieutrnanl-Cummandrr 
Edward Ellsberg. How he comes to know the facts » simple 
—he was in command of the jobi 

Are We StiU in ihe GlaeUd Period? 

Nobody knows ‘*&)mo batk in 100,000 years and find out’’— 
this is the beet answer science can offer The ice cap that 
covered conhnents long ago may return This is one of the 
legitimate aensatioiiM of science Few that have not read the 
article on page 272 are likely to realize how many glacial 
periods this ancient earth of ours has already experienced, 

Man and ihe fruecia at War 

An all-devounng Uxtle threatens to spread across America 
Pending the discovery of a way to cope with it, government 
experts are penning it within the area of a few slatcfl How 
long can they keep it tliere? Will any of thr eleven bugs 
that have been imported to prev on it be able to exterminate 
it^ On page 276 the Temarkable account of this new insect 
war is presented. 

MORE THAN 200 PICTURES 

Complete table of contents wdl be found on page 319 


For Next Month 

How Long Has Man Been in America?~-^A Controveny 
In the issue of July a noted scientist. Dr Ales Hrdlieku, 
denied that the Indian had been in America long. But other 
scientists say otherwise—man was here when the glaciers were 
here, and perhaps before that. Next month we shall publish 
a rejoinder to the article which appeared in the July issue. 


! article which appeared in the July issue. 


Suicide Skip^ 

Thus does a noted naval critic cbaracterlizc the new Washing¬ 
ton Treaty cruisers that every nation is now building CoNting 
$10,000,000 apiece, he says they are simply speed matbincB, 
vulnerable to a degree unprecedented \^t shall we do 
about it^ The next issue offers a solution 

Radio 1926^7 Fashiong 

New radio styles which will be in vogue thiH winter will be 
desenbed ana illustrated in the November iMsur Tin article 
will include helpful information for broaduist listeners regard 
ing battery eliminators and the possibilities of future develop¬ 
ment of current supply devices which dispense with batteries 

Other articles on Navy Signaling, The Movement of Your 
Eyes When Reading, A Monster Storm Sewer, The Most 
Powerful Machine on Earth, Insect Classifications, Mortali¬ 
ties; Conservation; Radio, Astronomv 

MORE THAN 200 PICTURES 

M if Thera is one beat wmf to keep in toodi vrilh 
S II the laodara b the worid’s prog rew—by coo- 
^2] siflMtly muttof dm Scientific Amerkao. 

$4M brings the Scientific American 
to yem for one whole year. 
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Five distinct savings made by Jones Willamette 

mine car wheel bearings 



OIL TIGHT 
LESS FRICTION 
LASTS LONGER 

Action oi rfi i ft ■ ■rn wB riwH Tffltm 
■ndcteenlMH oU w iwl n u of i«oi > 

mm toMl ud frkdon. CoaMbM 
WnkMion loDfl ItfiTiMT 

Ini I iwMiltilT nil iiilitl nil 


Jones^M^Uamette mine car bearings have been tested for more 
than two yean in the hardeat kind of actual use. During this 
time the following economies have been fully demonstntedt 


OIL ECONOMY—Tha )onM.WIIlMnMM 
buring oMi nppfovlmntely on^tcnth th« 
ofl conatUMd 1^ otfair types e£ biufaieir 
•Imply by fcMpfoc A# Im <r iff Sitf In. 

REDUCED WEAR—CoDdnooiu sm for 
two and ft half yesn fhowcdnoappradabW 
wear on ftzU and vary alight w«ar oa fcufliF 
Ing. Parfectwhaalall inina nttothafawJt— 
no •harp llaagM and no cuttlag of tfacfcs» 

POWER SAVING—Tests on mlna can 
•how that stAtaBtiftHy Ins tiactlva fefoa 
la raqulrad. TUs la an Important pow at 
■aWi^ both In opatndof mlna tralw and 
In shifting mlno can by hand. 


LABOR SAVlNO-lnstaad of coMtant 
wastalul oiling at tba mlna mouth* can 
aqn lp pad with JonoS'Wlllaniatta bearings 
rsqulta oiling osilyonca ovary abc or eight 
weeks. The aa p an sa of sanding and of 
daaning oil from tracks and mlM atcuc- 
tntea is 

REDUCED DEPRECIATION-hmas. 
WUlamatta eq ui pped mine can can be nm 
ov er w a tcf and muck covered tracks wldw 
out sand* grit and water g et t ing Into the 
bearings. 

These bearings lisaS lha oil to and kas^ 
a v eryt h tog siss oin. 


Wheals and bcarlncs am also matinfretnred for all types of Indnstrlal can end trucks. 
They |^v« diese mme economies. Write for toformeikin regarding Jooes^Wlllamftte 
bearings, now availabU in both atandaid and special types for every in d o s tri al use. 

Willamette Iron &. Steel Works, Portland, Oregon 

Monadnock Bldg., Sen Francisco L C. Smith Bldg., Seattle 


Distributors^ A/cuF good 
ofc sdll available. Write 


“ [Jonesl o 

Willametie 

V A CUUM CIRCULATION 

Bearings 






SoMtore GugUcfano Marconi, the Prophet at Short-Wave Radio Tranamnnon 


To this well known acienlist must go the lion’s share of the credit for the commercial develop- 
ment of communication by radio Born in 1874^ he wm only 27 years of np* when he deviMd 
the ramo apparatus that succcwfully tranamltted the first signal across the Allnnlic, without wires. 
Before that, in 1099, Marconi succeeded in spanning the Knglish Channel by radio, or wireless, as it 
was men {rapularly termed. From that time on, progre&s whs Hpectacular Shipping inleresls speed 
il)^do|^ed the new form of rapid conuniuiication and the scicni'c grew apace In 1922, Man^oni 
prMictcd that, in the near future, the short wavelengths lielow 100 meters would be fiiund of great 
^lue After only four years, the prophecy has already bci n realized, as is evidenred hy the fact 
that amateur and rommemal radio stations arc transmitting to the antipodes and lieyond, with n 
very small amount of power The next development that Marconi will annoume ronjft lural 
and It will undoubtedly be seiaed upon with alacrity and sub}ccted to tests by all inlercsti d partitas. 
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The Head of Tut-Ankh-Amen, with Its Final Wrappings Removed 


Tlie arlual imimmifKd body of Tut ankh amrn hoa at last been revealed. 
DiAcuhy was < \]n ru ni od m dealing with the mummy for it was in a very 
poor state of pre'<er\ation Tlie am lenl embaliners did their l>est, but the 
Lgyplinn burial ruslum more nr kss defeated them llnguenla used in the 
final mnsecratjon of thi bi>dv destroyed llw fuhrir with whicli the body 
wa.s wrapped and also caused tiu niiiininy to adhere to the coffin Being 


of a fatly matter—^resin and perhap wood pitch—the unguents decom¬ 
posed in the course of centuries, arid therefore the scientific unwrapping 
which had been hoped for could not be carried out Tut-ankh-amen's 
resemblance to Akh-en-alen, his father-in-law, u particularly striking and 
the Illwttraied London Ne^s suggests that he may have been a son of 
Akh-en-aten by a wife of one of the less official weddings of that ruler. 
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FISHES THAT CARRY THEIR OWN SOURCES OF LKrllT WITH THEM 

1 MAcrourut btirdt G tnd from Jhftusociutetu Bay 2 Coalurhyncus carmiMtua 6 and B-, nrar htartha^s Vinyurd 7 MaTacoairun nigrr A\rei, a small lantern fuk 
from Coorf^M Bank, Newfoundlands 4 Malacoateua chonatodactylua VoUlant, a ipUt fattered lantetn fsh from the vastern Atlanuc, with very mutate bunuiotu epote 


Cold Lights of the Sea 

Fishes Which Inhabit Great Depths Cany Their Own Lanterns 


T has long been inferred, and for many 
yeara poaiUvely known, that the depths 
; of the sea are cold and dark We %rere 
I not sure whether or not they were in¬ 
habited by any form of life Poets 
have assured us that in these regions **Hweet flowers 
are springing, no mortal can see” but botanists 
have never favored this view, ond for generations 
naturalists believed that we should never find out 
the truth But in the last century the explorations 
of the great dredging steamers the ChalUnyptr, the 
AlhtUrott, the TravailUur and the Talisman with 
the fleet of Pnnee Albert of Monaco, gave us com¬ 
plete and accurate knowledge of the life in the 
**somber retreats of the ocean ” 

These explorations have brought to light the fact 
that Ashes occur at all depths, even down to four 
or five miles below the level of the ocean The 
fishes of the surface, in the open sea, are all metallic 
blue above, colored like the sea itself, as a defense 
agauwt predatory birds who attack from above At 
the same time they are silvery white beneath, in¬ 
visible to enemies below, to whom they appear to 
bo colored like the sky 

Their Light Haa No Heat 

The great majonty of fishes live in shallow 
waters, near shore, around rocks or along sandy 
beachra where they swim in the shallow surf, seldom 
wandering far from home. Shore fishes are van 
ously colored, some silvery, and some with pro¬ 
tective markings of one kind or another which are 
very effective in hiding the fish that bear them De- 
sidn these, multitudes of little fishes with colors 
so bright aa fairly to be termed defiant swarm around 
coral reefs in tropics. These gaudy creatures 
are swift as chain lightning, and seem to need no 
protection as they find their way instinctively into 
all the crences in the reef. 

Further down In the open sea at about the depth 
of the red sea-weed, we find fishes largely plain 
red, which color usually replaces the yellows, 
greens, and blues of the rock fishes of tli« reefs 
Beyond the depth of a few hundred feet, the reds 
give way to dark purplish and then to inky black. 
We now know that black is the Invariable color of 


By DavUl Starr Jordan 

Qitncellur Eroenlui, I^rUnd Stanford Jr I'nlvcrelty 

oil fishes from about a thousand feel down to five 
miles, the greatest depth reached by the beam trawl, 
the present melfiod of deep-sea angling 
The first fish from the black depths was taken in 
1810, off Messina, by Constantine Hufiiicsiiue It 
was a little block creature with hig eyes Its body 
was marked with many round white spots, whnli 
Here luminous in life, although its discoverer did not 
know It. He gave it the name of Myctophum, sup¬ 
posed to mean night li(^t (hence by some changed 
into Nyctophos, a good name but not the one in¬ 
tended, for It was not suspetted of any relation to 
light, save in its black color). 

Later collectors have dredged more than a hun¬ 
dred different species of the ly|)e of Myttophum 
We have found that they swarm in almost all se^s 



nSHF.S THAI M'lll 

There fuhes carry laminous elands above them When 
jffwUrr fish MbU the bait ther are engulfed I lloio- 
phryoe spogon Began, 2 Linophryni^ msrrodoo Regan, 
3, UaophiynQ polypngan Rvgen 


and at great diplhs, hut unlike most of their kind 
they are sometimes langhl by storms and thus 
raised lo tin nurface Thrv are called **lunlern 
fishes,” because as we now know, all these round 
white spots shine m iht dark The light they give 
out has no htal and so I have called them “the cold 
lights of the sea” All of them have very large 
eyes and they find ihcir way in the dark by the 
aid of the lanti rns they carry In all cases these 
lanterns arc many, and are variously placed in the 
different spccicn They ere usually ranged in broken 
rows along the sides of the head and body In two 
species those in front arc enlarged to cover the whole 
front, like the head lights of an engine 

Tlio luminous spots are known technically os 
phoiophorcs (light bearers) In most cases among 
the lantern bearers they are small and round, about 
the size of pm heads, either raised above the skin 
or sunk into it They are sometimes simple, plain 
shining spots ringed with black pigmenL More 
often eat h < oniains a bright reflector, in which caw, 
when iJiey arc brought up in a dredge, they “shine 
like little stars of the sea ” Sometimes each spot 
IS dixided by a little cross partition, their form then 
lieiJig i^mparoblc lo llio Greek letter Theta ( o ) 
Most of the substance of the luminous organ u 
granular, excreting slime, which too may be more 
or less luminous While this light u produced by 
oxidation thirc is no evidence that any heat what¬ 
ever » developed in connection with it 

Light Not Due to Bacteria 

Many of the phenomena known as phosphores- 
cem'e, as that of di^iaving wood, (known in the 
eastern states as “foxfire”) and that of decaying 
fish (“a maikerel in the sun”) are Mid to be due 
lo (he prci<^me of luminous baiiena But with the 
photophnrcB of fishes this is not the case The more 
life in (hr fish, the more light is given out RerenI 
htudents sa> that all animal light is dm to two sub- 
Mlanw's, Lmiferin and Luciferasc The first H a 
fuel, iht second a sort of ferment ne4r«<h,irv in the 
oxidi/iMg or burning of ihc fuel Hut such roin- 
Imstion produces cold light, willi litlli or none of 
ila energy sideirarked as heat yfOM's Ji is hoped 
lluil througli the study of Luiiferasc, M>ine wa) ina 
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THAT bWlM IN Till Oh THE SFA FAR BELOW THh TIIOHSANOFOOT LEVFL TO WHICH DAYUCHT PENETRATES 

i Ts tiiDo Lri« I H and i atmiri thi gr rn light nharklrt a ten r t perirt found in the open tea The whole belly nhinei utlh gteen light (Drauing by Stanley C Bidl) 

7 Flm [trr 4 1 jc f r y rdan an I Stvd r tie htning or luafer thatklei from Sagami Ray Mitaki Japan taken in I ^00 fathn n on a hook end a haff nuie lute The Mlden of the 

bally ail lun tnout I Ipn m niurru>i (t tih i fr m the Wt\t IndirM The eyet and forehead are united in orp /aminouv plcti t Batinli i r ipirana 6 and B of Santa Cnu idand 

B Pir Indies St ii not luminous All of the illuttrattons on Mm and the preceding page are from om quarltr to ont half life ttze 


be founil f i prcKluting it artificiallv and from il 
while cold lifihl 

Hiere to he nothinf^ in (otnmon between 

the light organs of fishes and thono of fin flu s and 
other innects which luminous organa It la 

also evident that the five types of phoaphorcMpnt 
atrueturea found among fishes are derived indejKn 
denlly, through the ageney cif a common need and 
not from common heredity They appear in dif 
ferent groups of hshes apparently not related to 
one another and each group develops its own par 
ticular structure 

Another type of lantern, quite different in strut 
lure as well af< in purpose is found in the bait offered 
by a few kinds of deep sea anglers, known as sea 
devils and fishing frogs In these fishes the first 
dorsal spine is elongated and turned forward Us 
tip provided with a fringe of tentacles In the 
center of this bait is somi sort of a luminous gland 
These are turned forward over the big mouth and 
the little fishes which nibble at them are suddenly 
engulfed 

A third tvpe of luminous organs was lately found 
by Mr F M Hukling in a species of grenadier 
(Malacotephaltu Itciis) This deep sea fish was 
examined in life in the deep sea off the continental 
nm, between Ireland and Morocco ' where the sub 
merged edge of the continent begins to plunge rap 
idly down to the depths of the Atlantic Ocean ’ 



BACTUll\ WOltK FOK TlIfSF HSIIFS 
5ojne diepsta fishes have fur on %pott due to light pro 
ducing butena / An mjl is iilifinis Amp from ikn 
tropical Panfic The tract un ler /Ac er ii tAini ig uhua in 
the I ve fith 2 Aethour rs rffult,4.is Co i aid B an from 
Gulf Stream Culf of Mexico About one half naturtd sue 


The belt u frequented by the beam trawlcis which 
scrape up from the depths many edible fi^cb un 
known to the public at largo The fish studied by 
Mr Hickling belongs to the large group railed 
grenadiers or “rat tails” {lHacroundrr) The front 
of these fishes is impressive, looking like a high 
brow cod fish, the tail u long, slim and rough like 
the tail of a rat II is easy to see the ongin of eac h 
of the common names 

While many deep sea fishes carry laiitenis none 
had been reported before among the grenadiers Ihc 
ono m question hab light organs cpiite different from 
any found in anv other group The fish ih about a 
foot and a hdf long and it lives at an enormous 
depth Its lantern » a large gland lying in the 
skin of the belly One gland is on each side of i 
lutlo Bcaleless patch From this gland under pres 
sure of any sort, a slimy luminous secretion is 
poured out in abundance Everything becomes 
smeared with it, the fish itself, the net of the trawl 
the burfacc of the deck and the handb of the hsher 
men glow with a blue light If a live fish is 
thrown back into the sea the luminous slime makes 
a glowing disk of light as large as a «oup plate 
behind which the creature dibappears By the light 
of a solution of this slime in water one could read 
a newspaper or read the hands of a watch " 

Piscatorial Songsten 

In a fourth group, composed of a few deep sea 
fishes of the tropub known as Anomalopidar large 
luminous blotches ore divet(|ied on the sides of the 
head It has been shown that lhev» patches are in 
festrd with light producing bacteria, like indescrib 
ably minute fireflies 

^lilt another and very different type of photo 
pliore IS found in the sroall group (Poncfuhys) 
known in California as * singing fishes’* and as **inid 
shipsinan,” the latter from a group of shining spots 
ai ranged like buttons along its breast and belly 
The name “singing fish” comes from its crowding 
till air from one part to another of ihe swim blad 
der making a quavering noise as near singing ab 
a fish can i ome Each of the photophorrs is spher 
ical shining white, snd each is made up of four 
pails (he h ns, the gland, the reflector and the pig 
nient Ponchfhys belongs to the toad fish family 
and most of the species live in shallow water It 
has not the same need of artificial light which is 
felt h> the regular lantern finhes But while the 
(.alifomia anil Teus species live in shallow water 
and are not black, but brown in color, with flesh 
and naked skin of firm texture, there u another 
species of the aamc group found off the coast of 


Panama in fiirlv deep water This species u darker 
in color, of softer substance and can perhaps make 
better use of its pnvilegrs than our “singing fish” 

Under ordinary conditions the light of Ponchthys 
does not appear at all, but it becomes very bnght 
under stimulation of ammonia or by a strong cur 
lent of electricity, although even this seems only 
slightly effective in examples drawn from deeper 
water In this as probably in all cases, we have 
some degree of oxidation burning as a cold fire m 
the inutoub fluids 

A fifth and very different type of luminosity oc 
lurs in heveral sharklels in the deep seas In these 
the whole belly is faintly luminous, ahinmg with a 
diffuse green light One of tfaene creatures, about a 
foot long and jet bhek, (Efmopleruf lucifer) was 
oiuc brought up from a great depth in Sagami Bay 
Japan A drawing of this species was later made 
it night, by its own light from a living example 
by a Russian naturalist, Peter Schmidt, at Misjdci 
The same diffusion of green light has been noticed 
in other small deep water sharks, especially in the 
little known geiiu\ Iststiua No light producing 
slniiturcs have, however, been discovered 

The whole range of phenomena of cold light un 
der the sea is a very interesting one, and it still offers 
room for much further investigation as does also 
the kindred one of * torpedo” fishes, which yield 
vigorous rlectrual shocks 



SOME SING SOME GO FISHING 
/ Ponrhlhy* poimoiwImiM Cutter and yahennenmen the 
Vexirofl iisaiRf jEiA from the Gulf of MeJeo ft u anaffer 
tAaa the Cdifornimn singtng fish hut has lurMr teeth 2 
Himsiitolophua gtoealsMiou Reinhardt tha Crwiihuid tea 
devU IThon turned forward, the Uunsnometantades act mbA 
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THE EFFECTS OF TWO INCH HAILSTONES 
The PitbUo Constnatory ml AUt$ke^y, PennsyUwua mfur th9 storm of Moy 20 1893 
ui uhsek many ksalstones wore from to J'/a tncheu in diameter The haU lotted 
oely firm muialtfj but bro/e ihouuinds of dollars w>rtk of glast The ground uat 
pitted f rJk holes for ueeKs after 


A NEW HAZARD OF THF HAILSTORM 
Th s ptr/H i jAoui how a few thousand cutom bdrv looked after the trenuudous 
haUsiorm in Dallas Tmhi on Mar 10 1126 uhieh di I tut age in that nty estimated 
t 2000 000 ddlars Roofs of street cars u re sin Uarly punttured and many tde and 
ahingt roofs of houses i ere urrckrl 




A CORN MUD DtVASTAiFD BY HAH 
In an average year standing corn in this country ii damaged 
by had to the extent of nearly 14000J)00 dollars No uoa 
der haiUtorm insurance has become popular in the corn brltl 


GARNERFD FROM A KANSAS HAILSrORM 
The question asked after a i ter hailstorm ts 
How big were the hailstones^ Th slot rr irked 
1 in the above pirlare teas HVj i h s in artum 
ferente, greatest diameter about f i inch s Much 
larger hailstones hose b^en rej rted bit they 
probably resulted from the meh ig togethir of 
^evlral stonis lying closely par/ri on th ground 
Had somitimet faUa in astint hing quantities 
Ike day after the great BalUriore hailstorm of 
May 24 1925, a fbtt of UI true! s and uago it ifwt 
required to remove the hugi drifts fn i the 
\tnett HaUstones hate been Inoun to iierre a 
pane of glass tinth a holt Itk that of a bullet 
unthout cracking the glass ani a/ i to bury tl 1 1 
stives a foot end a half d p 11 the grot / 



WORSf THAN THE BOl L WEEVIL 
rollon tripp / of all Us troves by a hailstorm The annual 
/ 1 1 toss of this crop u m r than OHO 000 toftars In the 
northeastern stat s tobatto is a sp ci tl suff rer from had 


The Direful Scourge CaUed "Hail’ 


What H hail^ The answer to this question is not quite so easy as you 
might loppose, and diiTerencca of opinion on the i^ubject have led to much 
coniuaion Bniden snow, three distinct kinds of uy pailiilea fall from 
the sky One consists of little lumps of clear ice, which the IT S Weather 
Bureau ealla 'Sleet” Another taken the form of miniature snowballs, 
about the iioe of coarse shot This u called “graupel ” Both sleet and 
graupel fall only in cold weather True hail is a by product of thunder 
storms It consists of uy lumps ranging from the siae of small peas up 
to and exceeding that of big oranges The lumps assume a great variety 
of ^pes A typical hailstone has a snowy renter^ sorroun^d by from 
one to a doien or more coaU of alternately clear and snowy ice, arranged 


like ihf skins of an union Hail being an attendant of thunderstorms, is 
ni>«t c iinmon in warm weatbir but it ociurb alvi with the rare thunder 
BlorniH ol the cold 8ea*u)n and of the polar regions Hail is one of the 
most dcstnutive of atmo*«pherir agennis doing damage estimated to aver 
Bgt more than 200000 000 dollars a >ear throughout the world The 
gre itpst losses are borne by fiiId crops In Lurope, vineyards suflfer heavily 
and everywhere the gloss roofs of greenhouses are favorite targets of hail 
stone* hor some reason that has never bet n salisfaitorily explained human 
beings are seldom killed or badly injured by hailstones Must of the 
fatalities thus far recorded occurred in India, and were confined to a few 
storms of extraordinary seventy, such as are seldom cx|>rnen(ed el'jcwherc 
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The Wonder of the Commonplace 

. . Tongues in Trees, Books in the Running Brooks, Sermons in Stones . . At You lake h 

By Dr Paul R Heyl 

Phyn iBt I nitcti Sut r Bureau if StawlardB 


CANNOT tpll you how much I hu\e 
eiijoyrd ihw \iBit, wd a lady, one of 
■ party of viAitora who had hem ^lown 
through thr laboratorifs of ihc Rureau 
of Stoiidardf * And now to think of 
going back to the comnionplaic things of life' You 
are forluMte people here And yet ' hhe added n 
flectively, suppose that you are ao aciusCouied to 
all these wonderful jlhings that you regard them 
very much os you woOld—well a falling Mone” 
hor the honor of the iraft it wob my irapulRe to 
deny thus but something slopped me and the tram 
of thought started by her laM remark lontinmd long 
after the Msilors had gom* Wen we or were wi not 
guilty BA ibarged^ And vet ia it not true that if we 
do not regard all these wondirful things in the 
Mine light as a nun talliii,^ stone at least wc ought 
to do so ^ \At that we should allow ourseKei to be 
come jjlato irrop n^^iM to the flit kenng glow of the 
vacuum tube or lold to ihi Moiy told by the speitro 
scope, but rather thit w« should be equally sensitive 
to the wonrler of thi i min >nplar i 

The Ptiet as a Scienlisl 
Hien is nothing in lU N itnii mori wonderful 
than anvtlnng el^^ whtn wc st >p to think ah ut it 
For not ivin the most trivial hapiKiinif, cun we as 
yet givt inv ultimati (xplanaliMi It is true that 
then are minv things which we hive com* to legard 
as comnionplaci I it tin v have lost for us their real 
wonder only 1 y n i in of familiarity, for familiar 
ily like slowly sritlin^ dust gradually maskA every 
thing under a ninf rm imintercAljng gray The 
ihild haA the advant f md we may well envy 
him for to him ivervtliUp is w mderful lieiauAe 
everything la new fveiy <nc f us m infancv haa 
had the \ orn < I point of vh w an I if w ith advaiu ing 
years wi hive loAt it the fault is n I in our stars 
but in >111 solves that we irt iindcrlinp" 

Puhllahpd Ir milmilo f iKr Plrrclor of Ihr N ll n«l UuUM 
pf SUnrfand^ f thn t 8 DeiKiiiiit.it of C ni r 


There have been thosi who have not lost it 
Niwton did not, as the story of the falling apple 
hears witness AgasAia rHuined to his latest years 
the frevh wonder of the child at the simplest phe 
nomena of inimated Nature lennyson, although 
not professedly a scienliAc man showed us that the 



DR PAU K HFVI 

Ifr //< 1/ It mt<.tghtn/( tki earth at ihr Barrau of Standards 


sciential and the poet are blood brothers when he 
AHid of the flower in the crannud wall 

* If I (oiild understand 

What \ou are root and ill and all in all 
I should know what (>nd and what man is ’ 

Tiue wc are not all Newtons or fennysonH Far 
from It some of us have even sunk so low ns to 
«vviar at the telephone, and are licginning to be a 
bit impitient with the radio Yet every one of us 
can do muth toward throwing off the benumbing 
influenie of familianty We were none of ua bom 
Without the capacity to wonderp and tbu great gift 


cannot yet be wholly dead in anyone who thinks it 
worth his while to read the pages of the Sciemifio 
Ami neon It has been well said that the remedy for 
the ills of democracy is more demooracyf and the 
most potent antidote for the effects of familiarity is 
a more intimate acquaintance with the real nature of 
commonplace things 

Our lady visitor doubtless mentioned the falling 
stone at random, yet by the most careful thought she 
could hardly have done heller, for, os we shall see, 
a falling stone is full of interest from every possible 
aspect The shape of its path is wonderful, the 
speed with which it moves in this path is, if possible, 
sull more wonderful, and even depnved of its mo 
tion and lying mert upon the ground it is still full of 
interest to those who can understand the language 
which It speakA 

And here, 1 think, lies the great dificulty Am the 
traveler unacquainted with the speech of a strange 
country m at the mercy of the unscrupulous, so our 
inability to understand the tongue of the trees, the 
language of the brooks and of the stones u perhaps 
the greatest ally of familiarity in its insidious ifforti 
to close our eytA to the wonders that surround us, 
but the dubt of familiarity disappears under the 
breath of the interpreter 

The rhenomenon of ■ Falling Stone 

At first glance it may seem the height of abfaurdity 
to invite comparison between the mobt magnificent 
spectacle in the heavens—the rings of Saturn, and 
the behavior of a stone thrown from the hand, yet a 
little consideration will show us that the two are es 
■enDally one in nature, equal in wonder and mystery 

The classic investigations of Keeler at the Allr 
gfaeny Observatory have shown that the rings of 
Saturn conuit of a collection of myriads of small 
bodies (we may fairly call them steneA), eodi dr 
ding around Saturn in its proper orbit, millions of 
tmy satellites, each m its path obeying the some law 
of gravitaUon that prevails at the earth’s surface and 
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gomna tha Mum of t atone after It leavea the betid 
that tbrowa it 

A atone thrown upward at any angir dcaonbea a 
curv^ path and returns to the earth The mere fact 
of thia return u a wonderful thing* allhougfa we do 
not usually make as much of it as we do of the re 
turn of a boomerang As a mattir of fact we know 
a good deal more about the reason for the return of 
a boomerang than we do about that for the return 
of a atone* for the ultimate nature of gravitation no 
man knows—not even Euutem 

The shape of the curved path of the atone is also 
full of interest Making allowance for air fncUon, 
It u a portion of a large ellipse about the earth's 
center. 

If we were to fire a bullet horizontally from the 
peak of a high mountain* it would not go very for 
before reaching the earth by a curved path which is 
also a portion of a large ellipse The greater the in 
itial speed of the bullet the farther it will travel be< 



fore striking the earth, in other words the wider 
(and shorter) the ellipse will be If it were possible 
to give the bullet an initial speed of five miles pi r 
second and to eliminate air friction, the bullet would 
clear the earth in iK fall, and continue to revolve 
around it forever, the ellipse having widened and 
shortened to a circle The earth would thus have 
acquired a liny new satellite ith a plentiful sup 
ply of ammunition we might thus male for the 
earth a ring system remotely re««mbling that of 
Saturn 

Mysterious and wonderful as the action of gravi 
taDon'may be lu the heavens, it is no whit less won 
derful in its action on the pebble which we tow 
carelessly from our fingers, and the action of gravi 
tation at close quarters should, if anything, be the 
more interesting becau^ it is here availabli for study 
and measurement by the searching processes of the 
laboratory 

Here again we see the baneful effects of familiar 
hy The Bureau of Standards pocsesws a model of 
the Boys gravitation apparatus, by which the attrac 
tion of a five pound mass upon a smaller mass of 
about an ounce can be made vuible by the motioir of 
a spot of bfdit across a scale Visitors will climb 
two flints of stairs to see thu model* rauing their 


own welf^t more or less laboriou<4]y against the 
earth's attraction* and think nothing of it, yet tho 
action of the gravitational model never fails to evoke 
eipresaions of wonder 

Not only is the mere shape < f the path followed 
by a falling stone wonderful but its speed in this 
path has attracted the attention and sirious study of 
many careful observers It is a curious fact thit 
(allowing a^in for air friction t ill b^diea with ut 


'Tet Doym Your Bucket Where 
You Are” 

How inat me t iwai y do moat of ns turn* 
when wo took mnanoe, to ploces fur 
afield* f or g et t in g diet what we aeek may 
be already beoe^ oar anobtervmg eyas* 
clodiad m Iha averyday dugmse of the 
cmnmonplaca. Wa raisa an arm c an 
wa explam that? Partly. When we read 
these words and ^^Ihnik*** has anyone ever 
fnpUlned that? Yet ere not these simple* 
oommonplaoe acts perf or m ed by each of 
us a thoosand riniee daily? 

To few scientists is it given also to be 
philosophen. Of these* Dr. Heyl is one 

Tlie Editor 


i xception f ill with equal speeds from equal heights 
The great Greek philosopher Aristotle held the 
(ontrary view that bodies fell with speeds propor 
tional to their weights, and supported this dm trine 
as was the iustom of his day and for many ctnturies 
after, not by experiment* but by a subtle process of 
reasoning It seems cuncus that such a statement 
^ould have gone unchallenged for eighteen ren 
tunes when the very simple experiment of dropping 
a heavy and a light stone together would have dis 
proved it, yet we have no record of any one question 
ing the authority of Anstotle until Galileo’s day 
Some of the most prcciM. expenmenlal work on 
record has been devoted to this epieslion It is ccr 



WHEN \OU IHROW 
TA* ttuier nrr/e repreienis lAe eai 
cAa Mpteg V# poMMtUe 


A STONt 

I At c (Apr nrrir mnii 
trbUi vf a n 


tainly a remarkable thing that however greatly IkhI 
les may differ m every respiit that ran be imagined 
they yet bihavr exaitly alike under gravitotivi u( 
lion Bodies of all weif,hts of all kind% solid or 
liquid hot or cold tronspannt or opaque, good or 
bud londuLtois of eleiiririty b«Mlies of terrestrial 
or of imUonc origin—oni and all sink their differ 
lines in lielmvior it the lall of gravitation 

I went nth tiiitury (xptiimeiit his shown thu con 
stum y of action to be true to thi t xlent of one part 
in at liubt two hiinditd imlli n lew laws of Na 
lure have bitii studnd with ihi pruibion Tbu re 
markable and exrepiioiial i m limy of aition has 
been nndr by EinsUin the fiundiiion Hlone of his 
theory <»f *,ravitation which (whuiivir may be said 
about It) IS by no imuiiH to be ihuradcnzrd os com 
inonplare 

Wonderful in its patli wonderful m its speed, the 
btone IS still wonderful when it has lost lU motion 
Falling it is an object of ama/ement to astronomers 



and phv'^iiMs ind when it falls into the hands of 
the ologisls and chi n uts the tale it ti Ils them is 
eqiiall> wonderful 

I am old ’ it says to the geologist **01d pist all 
speaking You nun creatures travel round the world 
to gize upon ihi tombs and tcinpWs of f gypt things 
of yesterday compared witli the stout of winch they 
aie nude, for 1 and my kind saw I ^vpl born Wt 
ft It tht hi ’i\y tread of tin inammoth and the hot 
breath of the Mibrt toothed tigrr Wi lay it the bol 
lorn of the sea in the Agt ol I i'*bcs Ay, before life 
was wewire in substinn liki is now Changeless 
we have walchi d the Pjt^tdiit i f 1 ime unrbanging 
we shall set the end of that of which we have seen 
the lieginning ’ 

1 iin old” It says to the chemist, “y®* 
hands 1 am bom into a new life of usf'fulntss 
(hingelisH for ag h 1 have waited thf coming of 
the mister wh > should know how to usp rm All my 
Inasurc is heely at your servite Will yni build a 
house paint a pnlnre soil the sea or flv iht air 1 
and my kind will furnish you the maUnuls 1 am 
old yil ever young, for although 1 change ray foim 
I nevtr die " 

And to every one of ua jt eaya: “Wake* for >ou 
walk in Wonderland 
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Our Point of View 



Excellent Forcvt Laws 
r la»l the BlAlc Jegulalurrs are passing 
grutlly needed const niUive legislation 
lo stimulate Uie hiiilding up of the de 
nuded forest lands of the United States 
Hitherto owiirrs of cut <ivrr forest lands 


liavo been discouraged from n planting by the fact 
ihat louil tax assessors wore in the habit of increas¬ 
ing the taxes on lands that were replanted with trees 
Henceforth such lands are lo bo taxed on the value 
of the land alone, until the trees have attained a 
growth which warrants iheir cutting for commercial 
purposes. Thus, under the New York law, any tract 
of five acres or iiiun whuh has been planted with 
m average of ttOO trr«*s per acre, or under-planted 
with an average of JOO trees per acre since 1921, u 
to be taxed on the value of the land alone When, 
orentiially, a cutting is made, the trees must pay a 
6 percent yield tax based on the stumpage value. 
The effect of tlio new law is to place forest crops 
more upon the baKis of agricultural crops. Other 
stales have passed laws which, while they differ in 
detail, are based u|>on the same general pnnciples 
Tree lovers throughout the country should bend 
every effort to get their state legislatures to take 
Afaniiar action 


Science Rceearch at Princeton 

Princeton University is asking for an endow 
ment for the specific purpose of strengthening and 
enlarging its work of research in the fundamental 
•oktnoes. Its claims upon the liberality of the public 
have been recogiuzod by the General Education 
Board, which, after a careful survey of the situation, 
has generously offered lo contribute one million dol- 
lan fo the endowment This contribution, however, 
IS subject lo the condition that an additional two 
million dollars be secured by the University. The 
request for this sura is made with tlie belief that it 
iirHl appeal not only to Ihose generous friends who 
already helped the University, but also to indi 
vlduals and foundations that are prunanly interested 
in the furlherani*e of srifnlific research We bnng 
thb matter before the public under the belief that 
Princeton has a special claim upon the support of 
the public because of its unrivaled record in the 
promotion of fundamental acirnce during the pOHt 
twenty five yeurs The development of Graduate 
College, the Palmi r Physical Laboratory, Guyot 
Hall, and the addition lo the Faculty of a numlHT 
of men active in research, prove that Princeton has 
taken a leading part in pure science investigation 
and training, and U should lx remembered that all 
of diM has been accomplished without any adequate 
endowment for research. 

Let us look at some of the concrete facts It was 
at Princeton that Joseph Henry dcvelojied those dis 
ooveries which underlie all dynamo-clcctnc machin¬ 
ery and the first printing telegraph. Here, also, 
^friiardson laid (he foun^tion of the great recent 
developmeiit in radio and multiplex telephony It 
was at Pnnrcton that Northrup developed his indue 
lion furnace, whuh proiuiHes to irvolutioniKc many 
proceaoes of metallurgy and which is used in the 
manufacture of radio tubes and all high vacuum 
apparatus. At Primxlon the directors of several of 
largmt astronomical observatories in this country 
were trained; here, moreover, is the leading authonty 
in this country on the interpretation of slellar condi¬ 
tions in terms of modem atomie physics. 

The above facts by no means exhaust the list of 
accomplishment in fundamental physics at this 


famous University, and remembering that becreUry 
Hoover only recently warned the country that wo 
were falling behind in the matter of research m the 
field of pure science, we feel satisfied that the appeal 
of Princeton for the necessary two million dollars 
will meet with an early and generous response. 

Safety Fini 

It is with pardonable pride that the railroad 
officials of Great Britain are able to announce that 
last year they earned 1,700,000,000 passengers with 
only one fatality, and that this one passenger was 
not killed outn^t but died from shock due to a 


The Navy Metal Dirigible 
We veatnre the ptedictkai that dw 
awarding by Iba Navy Departanent of the 
cooinri for an e ap e rin tantaJ alLmetal 
ainUp win he regarded, in fatae year*, 
ea one of the moat importaaft evenia in die 
hiateiy of aviadoik The new crefi ia 
purdy experinMnlal end it too aaMdl to 
be conridered ha the aeme ebna aa the 
Lot AngmUt, compared with which it ia 
only one> fawU i m long and haa hot one- 
twelfdi dm gaa oapadly. The contract 
waa awarded to the Airoaft Devdopment 
Corporation of Detroit, w hi ch is com- 
potid of leading antotnobile mannfoe- 
tnrera. The design of the metal aUp haa 
bean beaed upon very Ihorongh and coady 
experimental work in aonie ^ the leading 
laboratoriea of the country. No one real- 
iaai better then the deaignen of thia litde 
ahip that it would be foUy to build the 
new nevy dirigiblei of abc miDioa feet 
capacity entirdy of metaL The necessary 
data on wliidi to beae such a design ia not 
available, but if, ea ila aposnora confi¬ 
dently expect, the amoH expe rim ental ahip 
ia a eufc em, prograaa wiU be made by a 
gradod incraaae in abe of dl aacceeatve 
thipa, iBlil the aU-melal tranaadantk 
lin^ ia aet aftieL 


poor state of health. There were two preceding 
years—1901 and 1908—when not a single passenger 
met death in an accident. Ihe significance of this 
record is heij^tened by the fact that, because of the 
comparatively small sise of the country, traffic is 
very dense, for it is evident that the risk of colli- 
Hions, whether head or rear, increases with the 
density of the troffic on any given stretch of line In 
the cable dispatch announciiig this result a rsilvniy 
official IS quoted as attributing the safety of travel 
‘*lo the careful way the traffic was operate^ the largo 
number of safety appliances and the excellent sig¬ 
naling system " Wo are inclined to think that on 
this, as on any railway system throughout the world, 
the most important contnbutory cause to safety is to 
be found in the discipline of the railway men, that 
IS to say, in their strict adherence to the rules of 
operation. 

Report on Lake Denmark Diaoater 
A STUDY of the findings of the Court of Inquiry 
that investigated the recent wiping out of the naval 
ammunition depot at Lake Denmark leaves one with 
the conviction that the Court considers the storing of 
large quantities of high explosives in the midst of a 
settled district dangerous and in the future to be 
avoided It waa the writer’s privilege to visit the 


scene of the disaster. The initial explosion caused 
by a lightning stroke occurred at Temporary Ma^- 
xine Number 8, which contained, among other 
material, some four or five hundred tons of depth- 
charges. A frw hundred feet away waa Temporary 
Biaguzine Number 9, which contained probably over 
1,000 tons of T N T. Thia magaxine was not set off 
by sympathetic detonation from Magaxine Number 8, 
since timre was an interval of a minute or so between 
the two explosions. Climbing the hillside from the 
roadway one found one’s self suddenly on the edge 
of a vast crater 300 feet long, 200 feet wide and 40 
to 50 feet deep. This hollow represented the down¬ 
ward sinking energy of the explosion and, as the 
suddenly liberated gases burst upwards and outwards 
with a velocity which has been estimated at 30,000 
fret per second, lliey compressed an enormous vol¬ 
ume of the surrounding sir, whirii traveled at the 
velocity of sound and with gradually decreaaing 
pressure, over the surrounding terrain. 

Returning lo the report, we read that fragments of 
steel beams were found 5,000 feet away and that the 
detonation of these two magasines completely de¬ 
stroyed all buildings within a radius of 2,700 feet 
As the wave of compressed air traveled over the army 
arsenal, many thousands of feet away, the wave-llke 
action of the air on the roofs of the buildings 
crushed them in and left them lying limp, like great 
stretches of fabric, through which one could see the 
contour of the piled but unexploded contents below. 

The report recommends the establishmeiit of two 
depots for large quantities of high explosives, located 
in remote and barren land, one within a thousand 
miles of the Pacific coast and the other in a similar 
region within the same distance of the Atlantic coast 

A Fine Record 

If the average cilixen were asked to state what 
insUlulion contributes more than any other to our 
material prosperity the answen would vary, but 
whoever should happen to name our railroad system 
would be close to the truth. Transportation, surely 
IB the very foundation of our material wealth and 
well-being 

The war hit our railroads a staggering blow 
When the government returned them to their owners 
the management found them to be m a deplorable 
condition The roadbed, track and equipment had 
been allowed to run down so badly that most of the 
post-war revenue was absorbed by operating ex 
penses. Fortunately the men at the l^ad of our rail¬ 
roads were able, far-sighted tod courageous Realis¬ 
ing that the very first thing to do was to get the 
system back into good physical condition, instead 
of worrying about dividends they turned the earnings 
back into the properties and gradually brought them 
up to a proper standard of efficiency Today the 
tracks, ties, bridges and structures generally, to say 
nothing of the equipment, are in as good condition 
as ei'er before in the history of the railroads 

How do we know this? It u proved by the fact 
that during the first six months of this year the 
average freight tram hauled about 9,000 ton-miles 
every hour as compared with 7,300 ton-miles, which 
was the average performance In 1920. No finer 
record than this can be found in the whole history 
of oar railroads. It ia gratifying to learn, further¬ 
more, that during diese six months the whole operat¬ 
ing income was nearly 500,000,000 dollars, wlddi b 
also a record. Thu is nearly 5 p ercent on the total 
property invested Compare this with 1920, when 
the railroads earned only ^ of 1 peroent 
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Redetermining the Velocity of Light 

By Henry Norris Russellf Ph.D, 

ProfcMor of Aitnnoiny, Prlncclon Univrrsity 

RcKiroh Auoctatfl of tlw Mu Wilwn ObMrvatury of the Carnngie liuiltuuon of Washinfftoii 


HE sUn are beginning to fade in the 
earliest light of a California dawn and 
the observers at the great telescopes on 
Mt Wilson end their last exposures, 
and close the long night’s work. The 
summits of the Sierra Madre begin to stand out 
dark against the slowly brightening sky But, while 
most of the work is over, a light shines in one small 
building on a spur of the mountam, and the atten¬ 
tion of the passer-by is attracted by a strange sound 
which breaks the quiet of the early morning—a 
shrill note, rising at first m pitch and intensity, and 
then settling into a sustained scream, resembling 
that of the familiar warning siren, but more pieremg. 

Hie casual visitor—^were such passing at thu un¬ 
crowded hour—might well be perplexed, but the 
observers of the regular staff, walking back to their 
sleeping-quartera, aay only, "Michelson is having a 
good morning,” for they know that in thu unpre¬ 
tentious temporary building, the dean of American 
physicists u st work on the determination of one 
of the most fundamental constants of nature, with 
hopes of attaining accuracy far surpassing any pre¬ 
vious knowledge 

VIsaallsliig the Tremendous Speed of light 

The measurement of the velocity of light is noth¬ 
ing new. The world has known for generations 
that it u 186,000 miles a second—to the nearest 
round thousand. But science is never contented 
with round numbers—she desires the most precise 
determination that it is at all practicable to attain 

In Professor Michelson’s present work—which the 
writer hid the pleasure of hearmg explained by his 
own lips a month ago—a beam of light, reflected 
from a rapidly rotating mirror, u sent to another 
mirror at a distant station, and returns after a 
minute fraction of a second to the spinning mirror 
again, only to find that thu mirror has turned in 
the interval, so that the reflected ray u not sent 
back to the source as it would be if the mirror were 
stationary, but in a different direction This rotat¬ 
ing mirror method is a very powerful one for mcas- 
ur^ extremely short intervals of tune. Suppose, 
for eumple^ that the distant mirror were a mile 
away, light would travel there and back in 1/93,000 
of a second, hopelessly too short a tim^i, apparently, 
to measure But suppose that the mirror were turn¬ 
ing at the rate of 500 revolutions a second—a quite 
atuinable speed. In this short time it would have 
turned through V186 of a revolution, or nearly 
two degrees. The reflected ray is deviated twice os 
much, or almost four degrees. Run the mirror 
backwards and the deviation u four degrees m the 
opposite direction The difference of nearly eight 
d^rees between the two results can be measured to 
much less than a thousandth of a degree—which 
amounts to aaying that the ^’light time” of 1/93,000 
of a second can be measured to less than a ten- 
thousandth of Its own amount 

It is evident that for a complete determination 
of the velocity of light we must measure three quan¬ 
tities: the distance of the remote station, the rate at 
which the mirror is turning, and the angle through 
which the reflected beam is deviated. And, of course, 
to measure any one of them with the highest pre¬ 
cision is hard work. If, however, we could get 
along by meaaaiing two quantities instead of three, 
the problem would be much simplified, and Pro- 
fauor Michelaon has done this in a very character¬ 
istic fashion, by a device as aimple as it is effective 


HU rotating mirror is many-sided—its cross-set- 
tion, at right angles to the axis about whuJi it spins, 
being a regular polygon which, m the apparatus 
now in use, has twelve sides All the faces are 
accurately figured, polished and silvered, ao that in 
one turn of the axi^ twelve successive mirror sur¬ 
faces come into the path of the ligfaL If the mirror 
can be spun fast enough, it is possible to catch the 
returning beam of light, not on the surface from 
which It was onginally reflected, hut on the next 
For example, the present distant station on Ml San 
Antonio is some 22 miles from Mt Wilson Light 
talci^ about l/4i,200 of a second (in round num¬ 
bers) to make the return journey. If the mirror is 
spun at 350 revolutions per second (a possible rate) 
It will makg just 1/12 of a turn in this interval 
The returning beam will find the next successive 
face of the mirror exactly where the preceding one 
was when it started, and will therefore be reflected 
along just the same path as it would have followed 
if the rotating mirror had been at rest For faster 
or slower spe^ of revolution, however, it will be 
deviated by varying amounts. 

With this arrangement, therefore, it is only neces¬ 
sary to find the mirror-speed at which the reflected 
ray is sent back in just the same direction as from 
a stationary mirror, and we can then be sure that 
the li(^t-time is exactly 1/12 of that of a revolution 
The word “exactly” is hero used advisedly. The 
twelve successive angles between the faces of the 
mirror are made as nearly equal as instrumental 
skill can produce them to the theoretical value of 
150 degrees, but since the reflected image which the 
eye can see is made up of thousands of successive 
flashes reflected from all the mirror faces, its appar¬ 
ent deviation depends on the average of the twelve 
angles—and this must be exactly 150 degrees 
To get a precise determination, therefore, only 
two things need to be measured -the distance of the 
mirror on the remote mountain and the rate of 
rotation of the spinning part of the apparatus. 

The Cause of the Scream 
The first of these has been found, once for all, 
by the cooperabon of the United States Coast and 
Geodetic Survey, which executed a special and very 
precise triangulabon for the express purpose. The 
measurement of the second is accomplished mth the 
aid of a tuning-fork driven by elcrtncal means at 
a very uniform rale. At every vibraUon of the fork, 
a beam of light from a little mirror, attached to 
one of the prongs, is reflected on to the revolving 
mirror, and thence to an auxiliary eyepiece If the 
penods of vibration of the fork and of rotation of 
the mirror are exactly the same, the successive re¬ 
flected flashes will fuse Into an apparently stationary 
image, but if one is going foster than the other by 
even the minutest fraction, this imoge will appear 
to move. (This stroboscopic method » of course 
familiar.) The rotating mirror u driven by a little 
compressed air turbine (which when running gives 
out the ear-pierdng shriek whith was mentioned at 
the start). An sssislant, with his hand on the 
throttle of thu turbine, and looking through the 
eyepiece of the stroboscopic sysiem, can adjust the 
spe^ of turbine and mirror so that tlie images are 
stationary—that is, so that the penod of the mirror 
is exactly that of the fork Sudi an adjustment can 
bo kept sati^aclory for only a few seconds at a 
lime, but thu sufim, for at such moments—indi¬ 
cated by a snitable signal, Professor Michelaon, at 


the cycpiccc in which is seen the image produced 
by the light which has beem to the distant station 
and hack, cun make his settings which measure where 
the reflected ray has liecn sent 

If the rate of tho fork is precisely “ngbt” the 
mirror would have turned exailly 1/12 of a revo¬ 
lution in the light time, and this reflected image 
would be in just the same place as that given by a 
stationary mirror Actually, the interval defined by 
the fork will be slif^tly too short or too long, and 
the position of the reflected image a little to the 
Tight or to the Irfi. By running the mirror back¬ 
ward (which can be done within half a minute or 
so) the image is now deviated by an equal amount 
on the other side of ita ideal position Hie com¬ 
bination of the two setbngs suffices to determme with 
extreme precision just how much longer or shorter 
the light-time u than the time of one beat of the 
fork. It remains to find this difference—which 
vanes slightly from day to day with changes in 
temperature This is again done by a stroboscopic 
method by which the fork is compared with a stand¬ 
ard pendulum, itself very carefully calibrated. , 

^nch Good Fun” 

Hie original beam of light comes from a military 
searchlight of the highest powir After passing 
through a narrow slot, and being reflected from the 
rotating mirror, it is rendered paralkl by a two- 
foot concave mirror, and sent to the distant station 
—there to be returned preasely along its course by 
a beautifully simple optical device When the rotat¬ 
ing mirror u held fixed in the proper position, the 
return beam is visible to the eye, looking like a 
bnlliant star on tho mountain side By an ingenious 
arrangement of the optical tram, the faint returning 
beam of light is caught, not on tho same face of the 
mirror as the intense original beam, but on the 
opposite one—thus avoiding the stray light whidi 
would otherwise drown it out. 

It IB already known iha( the results of observation 
on many nights agree 90 well that we may hope for 
a final value which will be accurate well within ten 
miles per second and perhaps a good deal better. 
But why should months and years of labor be spent 
in seeking such great preauon^ 

Professor Michelson, speaking recently to a group 
of students of saence, gave two answers. One » 
that such accuracy may be of practical value in 
precise surveying If wc want to know the distance 
of a mounloin a hundred miles away within a foot or 
two, It can be found by a tngonometriL survey with 
the expenditure of great labor and cost, provided 
that this mountain can be sighted on from at least 
two others in dilTerent directions. When once the 
velocity of light la known as accurately as Pro¬ 
fessor Michelson hopes to find it, the distance would 
be measured m a few ni^ts* work—measunng the 
ligfat-lime—with the some precision And even in 
the case of an island visible from but one peak on 
the main land, his method would succeed when the 
ordinary one would not work at all 

“But,” said Professor Michelson, “T will confess 
that this IB not my mam motive My real reason 
for wanting to do this » that it is such goud fun ” 
Cold type ejinnot eonvf 7 the impresMon which his 
hearers gained from the flash in the r\es of this 
veteran of science os he made this confe-sion But 
anyone who knows the deep fasciiialinn of inves'i- 
gation, and the joy of succcssfullv overcoming oh 
Btaclcs, may understand 
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THL riOILANT DISMAbTI'D IN STROM. BRLEZE 

PhQicgraph lakni during inal racet brtwffcn the VtglUni and the Defender, si the momant when ihe topmast and bowsprit earned away 


The “America’s” Cup Defenders 

What Has Become of the Famous Yachts Which Have Successfully Defended 

the Cup Since It Was Won 75 Years Ago 

By J. Bernard Walker 



]OME three quartm of a t-entury uro, 
England won ocf;^pled with the great 
induftlrial exhibition of 1B5L in Ijoii 
dun In the previous year, an English- 
man had suggested that Amenta send 
over one of her famous pilot boats to sail against 
the schooners of England during the exhibition year 
regattas Ceorge L and John C Stevens, 

together Hilh three or four other yachtsmen, author¬ 
ised the conslruLtjun of a lioai to be sent acrosa for 
the English rui mg On the appearance of the 
vlmerioa at Cowch. sIu \ rented a sensation, so differ 
eot was she from the English yoebta^both in hull 
and ng. The time honored English ,model showed 
a bluff bow and a hne run lh< America had a fine 
hollow bow and her grealebitbeum wuu about amid 
ships Her sails of ('otloii set, very flat and were 
lai^d to the boom The English haiIh, made of flax, 
were not lur.ed to the boom and presented a relu 
tively baggy appearance. 

In the fiimoiiH ra<« of 55 miles around the Isle 
of Wight aguin<4t a fleet of 17 cutters and schooners, 
the Ameru'it (juukly showed her superior sailing 
qualities, esp«M tally against the wind She worked 
her way through the fleet and rinishcd so far in the 
lead that no other yaiht was visible at the flnish 
This contest was for a lup off«red by tbe Royal 
Yacht Club The term “Qiieeirs nip” is a mis 
nomer as applied to die Americu's cup 
Tht America—built of wood—was 95 feel on deck, 
25 feci lieam and drew 11 feet of water aft After 
the rare she was sold to Lord John de Blaqui^, 


who rai'cd her for the remainder of the season He 
sold her to Lord Templeton, who laid her up in 
1854 at Cowes, where she remained until 18.59 and 
suffered severely from dry rot. She was bought as 
old junk, but was rebuilt on her original lines and 



HtbOLVTE AS A SCHOONER 
Note the now trysaU rig botmow {ora and main masts 


put in first-class condition. In I860, she again 
changed hands and her owner cruised with her in 
the West Indies. We next hear of her at Savannah 
in 1861, where she was fitted out os a blockade 
runner Eventually she was sunk, to escape capture, 
in the St John’s River. Raised by the government, 
she was sent to Annapolis, where she served for 
several years as a practice ship for tbe cadets. In 
187U, Oneral V F Butler bought her He raced 
the old ship and cruised in her^ but she was not a 
match for the unproved schooners of later years. 

Finally, the America was presented to Annapolis, 
and today, minus her spars, ^ lies in a basin at the 
Academy, where the writer had the pleasure of in¬ 
specting her a couple of years ago. Although not a 
stick of the original ship remains, her lines, with the 
exception of a lengthen^ stem, are probably those 
of George Steers, her original designer. 

Hie Americans cup was won on August 22, 1851, 
and 18 years were to pass before an attempt was 
made to bring it barit. The first challenger was Mr 
James Ashbury, who brought over his schooner, the 
Cambria—98 feet on the waterline. The British 
boat was opposed by a fleet of 14 yachts and finished 
in the eighth position. Nothing daunted, Ashbury 
challenged for tbe following year, wi»h the stipula¬ 
tion that the races should ^ held against a single 
boat instead of a fleet Hiis was granted, and wlm 
the diallenger, with a new school, tbe lovomo, 
came to the line, there were two boots to meet her 
(one of which was to be chosen for the race)—tbe 
Columbia, a llghi-weatber boat, and the Sappho, a 
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powerful boat in heavy weather In the firet three 
racei, he waa oppoeed by the Columbia and in the 
laat two by the ^ppko 

Althou^ James Ashbury was unsucirssful, be did 
good work for the future of Ainencan cup racing, 
by secunng the concesnion that future races should 
be between two boats, named months in advance of 
the races Five years later, In 18H0, the Canadians 
made an unsuccessful attempt to wui the cup with a 
schooner, and in 1881, they failed again, this time 
With a sloop 

The year 1885 is memorable because, in that year 
the schooner disappeared from the cup contot^ 
whidi henceforth, for m veral >ears, were fought out 
between the Amencan centerboard sloop and English 
deep keel cutter Sir Richard Sutton bad challenged 
with his racing cutter, the GenesUt To meet her 
Ldward Burgess of Bo<(toii designed the sloop 
Puritan^ 8L feet inches water line, beam 22^/, 
feet, draft 8 feet 8 inches The Cenenta narrow and 
deep, was 81 feet 7V1 inches on the waterline, IS feet 
beam, and 13V^ feet draft The broad beamed, shal 
low, small displacement centi rboard was loo fast for 
the narrow heavy displacement cutter The cup re 
znained in this country 

The Cutter Type Is Adopted 

Subsequent to the races, the Puritan was changed 
to a schooner for cruising then was sold to the 
Portuguese, who carried natives from Cape Verde to 
New Bedford for the fishing season Remarkable to 
relate, this famous craft is still afloat and doing 
good service as a motor fishing boat, taking parties 
out for deep sea fishing off the Atlantic coast 

The following year—1886^Lieut William Henn 
nf the Royal Navy brought over another typical 
English cutter—the Galatea, built of steel and carry 
ing 80 tons of lead in her keel Her length on the 
waterline was 8680 feet, beam 15 feet, draft IT SO 
feet To meet her a group of Boston yachtsmen, 
headed by General Charles J Fame, built a Burgess 
designed and improved Punian which was named 
Mayfiawer^ The Galatea which was more cruiser 
than racer, was inferior to the Gemsta and the Amcr 
lean sloop had no diflknilty in disposing of her by 
wide margins The Mayflower, like the Puritan sub 
sequent to the cup races was changed into a cruising 
schooner and was a familiar figure for several years 
in yachting circles This fine yacht was destined 
for a tragic end Shortly before (he World War an 
expedition of Harvard men sailed with her to the 



TkIL HtSOLUTE IND^H SI OOP RU 


She has just comr around on port tack Note th uat 

Went Indies, were slrudc by a hurricane and aban 
doned her The Mayfower survived the Htorm, was 
picked up by West Indian natives and taken to one 
of the island where dry rot and the elements ulti 
mately destroyed her 

Fhe quest of the Amenca'e cup was earnest and 
contmuous m those days The following year a 
syndicate of Scotchmen challenged with a hand<H>mi 
steel built cutter, the Thistle-Sib SO feet on the 
waterline The British had changed the )achung 
rules, and taken off the heavy penalty on beam 
Hence, the Thistle showed the unprecedented beam 
for an Fnglish cutter, of 20 2 feet For the third 
time, Boston, under that brilliant yachtsman General 
Paine, came to the front with a Buigess denigned 
steel, centerboard sloop, the Volunteer The Thistle 
as her designer Wat*4>n afterwards admitted wa^ loo 
much cut away in her forward sections She could 
not point up with the Volunteer and was badly 
beaten The Volunteer, after the races was change d 
to a schooner and was used as such for many years 
by J Malcolm Forbes Subsequentlv after bcin^, 
used a fishing schooner she was broken up 

Six years intervened before 1 oid Dunraven an 


ardent, experienced yachtsman, challenged, in 1893, 
with hiB Watson (k*«i^n< d cutter, the Valkyru II 
This contest was important for the fad that it 
brought Hirreshoff into the field as a designer of 
cup defenders and from this lime on, thi <ost of 
cup >achts mounted le i xlraordinaiily high figures 
I he neis Hiiitshilf Imai the I'igilant was 8619 
fiel waterline 2( 2 ^ feet Iwaiii 135 feet draft and 
slu lariitd thi tV] t il Vmenran centerboard She 
wis built (f bron/i on nnkel steel framing 

and cirried a ere w cf 00 in< n In these races for 
the lir-t time a miur Wat a eriterboird sloop to 
windward uid although tbi 1 /// yn* lust the series. 
It was evident to yuhiMiun that th( diy of the cen 
UrLoird sloop wi ovir and tint futuie defenders 
would embody iht deep kid and outside ballobt of 
th( euttir t>pr I hi I ij^tlint subsequently was 
(hanged to a viwl ind raced sudissfully for many 
yeirs under that ii„ beiore Ixinf^ bickcn up for her 
lead and bronze 

^Defender” First Deepketl Boat 
Two years later in 1P95 Lord Dunraven appeared 
oil the Sandy Ho«>k < oursc with the Valkyrie III, 
whuh shuwtd the great bium fur an Fnglish eutter, 
of 26 20 feet and < at tied a sail spread which was 
even ^nakr than that of the A mem an di fender To 
meet her a syndic ate of New ^ork Yacht Club mem 
btrs built from Herreshnff designs q remarkable 
boat the Defender She marked the end of the cen 
lerboard sloop and the entrame of the American 
culler III her deep keel (19 feet draft) she carried 
85 tons of lead Her framing was nickel steel her 
underwater plating was hron/r, and a light alumi 
iiiim alloy was used on her topsides deck and deck 
btams She wsa suciessful in retaining the cup, but 
subsequently her aluininum alloy parts detenorawd 
so rapidly that she was sent to the break up yard 
Her last sail was her finest William Butler Duncan 
sailed her from New I oiidon to City Island in smooth 
water under the lee of Long Island in a gale of wmd 
Fhe boat was under mainsail foresail jib and jib 
headid topsail The wind was southeast, and since 
she was to be broken up Mr Diiman was willing to 
take a ihame on her spars in an effort to see what 
the Deftndtr could do The reach of 85 sea miles 
was covered at an averagi spw d of 15 86 knots' 
The Diftndtr was broken up at Ilawkuis’ Yard, City 
Island in 1001 

The w\t s«rirs of rates which opened ui 1899 , 
mil hIii el a new fif^ure in international competition 



THE COIVMBIA TWICL DEFENDER OF CUP THE Ml( HTY RlltAStE 

Ike most taceessfol 0/ the famous HerresMot designed cup yaehu Most extreme and powerful ninety foot racing yacht ever c tstructed 
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in the prrM>n of Sir Thomu Lapton, who wai dcM 
tined to make f^ur wparate and ([allant attempts U 
win the tmerica \ cup Cup racing had become at 
ex(pedinf,ly expensive pastime and Sir Thomas a 
man of p,T at wealth was able to give his yacht de 
signers a free hai I s > far ai expense was c neern J 
His fir^l ) 1 hi the Shamrock designed 1 y I ifc h"(>9 
feet on the w it( rime showed the chut i tensli 
beaulv whi h niirks Iifes boats f i c«t her o 

New York ^acht Club syndu'iti laun hed from 
Herresh 11 s designs, a beautiful I r nze boat the 
Colurt I ia 19 66 feet long 1 y 21 fe I Icara by 19 7 1 
feet drift which achieved a rath r lasy victory ovir 
the Fif( (Utter Hie Cclur fa spread IJ 136 scjuare 
feci of soil 

Shamrock 11^ Dangerous Challenger 

Undismayed by h s failure Sir Thomas returned 
in 1901 with llir Shr r k // which stajids in the 
records today as llie most dangeious challenger in 
all the 7S years oxcicd by the cup contests De 
signed by WiUon after exhaustive tests of vari us 
models in the towing tank this bronxe boat 89 25 
feet on the waterline, spread no less than 11,027 
square feet of canvas lo meet her HerreshofT dc 
signed the (onstUuiion which although she followi d 
the model of the successful Columbia rather closely 
failed to come up to expectations—so much so ihit 
the Colmnbui was chosen to meet the Shamrock II 
In the races the Shamro<k I! proved to be (he faster 
boat on the wind and running In reaching the 
Columbia was the belter boat 

Unfortunately, the skipper and crew of the Sham 
rock il failed to gel the 1 eat out of her and she was 
beaten by c lose margins by the Columbia C apuin 
Barr who sailed the Columbia told the writer that 
the Shamrock II was actually the faster boat and 
that had she been prujierly handled would probal ly 
have taken hark the cup She never left this aide 
of the water but was broken up at Robbins Yard 
Brooklyn New York The Columbia was laid up at 
Hawkms Yard City Island, where she shared the 
same fate in 1915 

Two sucrrsbivi defeats and a total expenditure of 
over 500 000 dollars apparently did not discourage 
Sir Thomas for in 1901 he made his third a[pear 
once at Sandy Hook with a new challenger the 
SAomrocib III —a handsome and beautifully modeled 
ninety footer designed by hifc To meet her Her 
reahoff designed the Reliance by far the largest and 
most powerful cup yacht ever produced, or likely to 



VAMTIE AS SLOOP AND SCHOONLH 
Both drau ingt are made to the Mome scafe a ul they jAow 
the tmaller spread oI caavss if the Vmnilie oi a schooner 


be built, in the future history of America s cup races 
With a waterline of approximately 90 feet, she had 
a beam of about 26 feet Fhe Reliance was a great 
departure Her hull was of the scow type, measuring 
142 feet on dec k she drew about 20 feet and corned 
in her keel not less than 100 tons of lead Above 
this hull was a sail spread of over 16 000 square 
feet as against a sail spread for the Shamrock III 
of about 14000 square feet The Shamrock III 
showed ol ility lo hold the Reliance to windward un 
der certain conditions of wind and sea but she was 
oulclobsed in reaching and running and the Reliance 
scored an cosy senes of vutones The great yacht 
was laid up immediately after the races and wa<4 
broken up at Rolbuis* Yard Brooklyn in 1914 
Just here mention should he made of the great 
cost of building tuning up and racing a modem cup 
defender The total cost of the Reliance including 
her designers commission the construction of the 
hull ngging spars and the seven suits of sails 
which she cam^ the hire of tenders to house the 
crew the hire of tugs et cetera ran up to 410000 
dollars The cost of the Independence built by 


Ldwaon of Boston for cup defenae^ although she was 
only three months in oommittion, was 205,000 do) 
lars Each of the two mainsails for this boat cost 
just under 3,000 dollars Not much of these great 
sums of money was recovered. Hie hundred tons of 
lead from the Reliance brought 10000 dollars and 
the 30 tons of bronxe from Im hull, 3300 dollars 
Her sails vrere sold for 3^00 dollars, her most and 
spars for 1,000 dollars and her blocka and other 
gear for about 500 dollars, making a total recovery 
of 18 400 dollars out of her total cost, for the whole 
season of 410000 dollars 
In 1914s Sir Thomas Liplon brouj^t over the 
Shamrock IV —a smaller yadit, 75 feet on the water 
line and of composite build She was beaten by the 
75 foot bronxe boat Resolute in a senes of races 
which was held soon after the World War The 
Resolute has been rengged as a staysail achooner 
and IS raemg this season against the FaitiOe—« 
Gardner boat which was built for the defense of the 
cup and sailed some spirited contests against the 
Resolute Thus far in the present season's races, 
the Vanttae has shown a demded superionty over 
the ResoItUe 

WiU the Schooner Coma Baekf 
As to the future of the Amenoa^s cup—whether 
It will coDlmue to be the object of fierce yachting 
rivalry, or whether it will rest, seemingly forgotten, 
in the custody of the New York Yacht Gub—who 
can tell 7 It is our hope that the action of Sir 
Ihomas Lipton in challenging vnth a 75 foot in 
stead of a ^ foot yarht will have a beneficial effect 
because of the lower cost of the smaller vessel also, 
wc rather expect to «ec a revival of the schooner in 
future cup races, particularly in view of the great 
interest which is being shown m the schooners be 
cause of the introduction of the new staysail ng 
The preference shown by lacing men for the cutter 
or sloop over the schooner, has been due largely to 
the superior ability of the former when sailing to 
windward It has been difficult to bnng the old 
galT forenail of the sibooner uiugly up to the wind 
Several of the era k schooners have substituted this 
year, a staysail rig between foremast and mainmast 
For windward work, this is more effective than the 
old gaff headed foresail There is no finer sail for 
windward work than a well cut jib, and the staysail 
ng u based partly upon that fact and partly upon 
hints from aeronautiial laboratories as to the action 
of the air on airfoils 



THE FAMOt S AMERICA THE BURGii^DFSIGNEO VOLUNTEER 


5Aoii;s iniA a later and improved ng racing afiunji more modern i(AMmeri The ^rU defender buitt oi sted She defeated the Fation detignod Tbistlt 
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The Salvage of the “S-Sl” 

A Feat of Engineering Without Prcccilcnt in Naval Records 

By Edtvard ElUberg^ Iieut Commamler Constriution (orpn^ U S N 

OfErer direttly in rharga of tlie mIvu^ an I i ving nirratiun 


B |HE S 51, which ha* recently been recov 
ered from the bed of the sea where *>he 
had lain in 132 feet of water for the 
greater part of a year, m one of a clans 
of four similar submarines She has 
the following dunensions Length, 240 feet, beam, 
21 feet, inches, surface displacunent and 

speed, 1,001 tons and 112 knots, submerged dis 
placement and speed, 1 230 tons and 9 knots She 
was practically new, only about three years old 
She was sunk at 10 24 P M StpUmber 25, 1925 
At that time she was operating as a surface vessel, 
course about northwest, speed 11 5 knots She was 
struck 30 feet forward of the conning tower on the 
port side by the Cuy of Rome the angle of impact 
being 10 degrees abaft the port beam (actually 
measured in drydock from trace of stem and fore 
foot of the Cify of Rome in tlie S 5/ j side) A 
hole 13 feet deep and 2^/^ feet wide was made at 
frame 54, coming about the middle of the battery 
room, which is the main living compartment 
Admission of a large volume of water forward 
caused the 5 57 to trim deeply by the head and it 
appears that she planed under before she actually 
took in enough water to sink her She disappeared 
in less than one minute, still going ahead with con 
Bicforable speed, and struck bottom in 132 feet of 
water, bow hrst, with such force as to butkk up 
the shell plates completely around her hull at bulk 
bead 45, this being the point where she changed 
from single to double hull (^instruction 

Dove Six Feet into Hard Clay 

At the time of collision, all interior doors were 
open for ventilation purposes in accordance with 
t^ operating design of the boat All hatches were 
closed, except the conning tower hatch All valves 
from the external ventilation main to the compart 
ments were open 

The crew were all drowned with the boat, with 
the exorplion of three men who were asleep in the 
battery room at the instant of rtillimnn These men 
escaped, and being clothed only in thrir underwear 
managed to keep afloat The captain, two other 
officers, and two seamen who formed the bndge 
watch were on cieck os the vessel sank but all were 
drowned, as they were unable to keep afloat in their 
heavy clothes until the i ily of Rome could get a 
boat over Two other seamen from the insicie of 
the boat also escaped, but were drowned outside 
Twenty six members of the crew, including thire 
officers, were drowned inside the boat iheir bodies 
being found in every compartment While the boat 
was sinking it is evident that the crew inside did 
their utmost, as the bodies were generally found at 
their stations, and in many cases still grasping 
valves or controls Owing to the rush of water no 
doors could be closed, and the boat was found 
completely flooded 

Aa discsovered (by an oil and air slicdc) the next 
morning, the 5 57 was fourteen miles to seaward of 
Blocdc Idand and about fifteen miles southward and 
eastward of Point Judith She was resting at an 
angle of 13 degrees to port, and buried about six feet 
deep in a bed of hard clay mixed with some sand 
The S 51 was headed practically north (350 degrees) 
As a desperate measure, in case life existed inside 
the boat, an attempt was made to lift the stem with 
derricks hired from a wrecking company Five 


days elapsed lief ore a sea prevailed that wis (.aim 
enough for the wrecking company to allow their 
derricks to leave the Ilarboi of Rtfu,^c it Pc int 
Judith The two derricks hooked to wire slings 
around the htern tcKik their innxiinuni lift (2)0 
tons), failed to budge the stern, were cabt loose and 
hurried back to harbor Die navy then undertook 
to baUage the vessel with its own firilities 

Salvage operations were under the command of 
Admiral Plunkett, Commandant ird Naval District, 
at New York Captain F J King Commander 
Submarine Ba*^, New 1 ondon was m command of 
the sohage squadron, and was Officer in Charge of 
salvage operations Lieutenant C ommarider L Llls 
berg Construction Corps, was Salvage Officer and 
directly in charge of all salvage work and diving 
operations 

Iho salvage squadron consisted of the 7/ S S 
Falcon a minesweeper specially fitted for diving 



IHE FATAI WOIND 

In thu photegTeph u ihettn tMe port of the S51 front 
about the angle at uhuh the City of Romr irrtook and ciu 
her doun 7ho Mwift inruth / utter d} n d the ship 

and salvage work equip]>ed with high and low 
preMun air compressors, a ric inpicssmi chamber 
wrecking pumps both steam and clcclnc il and 
special bitls and chocks for hin lling weights The 
Z7 5 S Vttlal a repair ship filled with sh ps of 
every niliire, manufactured all sjiecial equip nent 
needed, berthed the extra personnel and acted as 
a portable breakwater Two seigoinf, tugs the 
Sagamore and the ItUsa, were used for inistellaneous 
towing, but mostly as portable moorings 

The Falcon planted seven heivy me hors around 
the wreck, each with a mooring buoy to whic h buov^ 
the Falcon moored herself Ihi Vrttal normally 
anchored to windward to break the seas 1 he Saga 
more and the lula were normally anchored directly 
to windward and lines run to them from the FaUon 
to assist in holding in position In this manner 
and by this nnpreci dented u^-e of ships ss break 
waters and moonngs, the Falcon was able to hold 


pObUion and «ciid down divers in rough weather, 
with wind blowin^ force 5 Olln rww diving days 
would have been so star e that it is doubtful if 
anything eould lia\( been dene file location wu 
in the o|>eii sc a out c f si^ht of land and in a 
position notorious for eonlinucd bad weather This 
re.pulation was found to In. fully justified 

The first iiideaii r w is to scil up undamaged 
intenor compartments these being the eonlrol room, 
the engine room the motor mom an I the tiller 
r inm (these last two were handled as om ) In each 
case the compartment was wholly isol ited, the doors 
closed all valves closed and the compartment made 
an uide|)endent unit Phis involved an immense 
amount of dtffic ull nnd dangerous work inside the 
boat on the part of the divers 

1 ertain vsives m the ventilation system required 
H|>ec lal ircalinciil ns they would not stay closed 
under an iiKrnil preNsure lo seal one of these 
valveh a section of heavy copper pipe nipe inches 
in diameter was unbolted under water by the divers 
and a blank fl inge put on To close off two others 
a D I imh hose was screwed into the valve body in 
each case and lemcnt was run undir pressure from 
the taUon through 250 fed of hose into the valve 
A mixture of two parts of neat cement and one port 
of fresh water was used Phis experiment showed 
would flow and would safely harckn under salt 
water Phe cementing operation worked very sue 
cessfullv The cemint hardened quickly and the 
valves ihireafter showed no leakage whatever 

How Buoyancy Was Obtained 

The hatches lo each compartment, which were 
unable lo resist internal pressure were removed and 
special salvu^ i hatches installed bv the divers 
Th(*<e wire held in place by a strongback designed 
to take the full internal prissure F^ach hatch was 
fitted with blowing cnnnedions for compressed air 
test connections to show the level of water in the 
compartment and a four inch spillpipe which 
extended to the bottom of the coin|>artment and 
through which the water was ex|)rll(cl Each spill 
pipe hid Bltichcd lo its lower end a nonreturn 
vilvc which prevented water fn m leaking bock, and 
also acted as a leliif valve for the air as the sub 
marine rose to the surface 

Jhc salvage hatches weighed 700 pounds each 
Thrir inHtallation by the divers was a difficult job 
It would hive been an impossible one if the divers 
had not teen provided with speri il davits booms 
and chain falN all made on th* I istnf which were 
first secured lo the S 5/ so as lo plu nb the hatch 
trunks Ihc hatches were then b wered from the 
Falcon to the deck of the S W where the divers 
hcxiked the hatches wi h chain f ills from the special 
davits and thus h mdk I them Aside from the 
four main ci mparlincnts mentioned above, fourteen 
smaller compartments (l»allast and fuel tanks cl 
cetera) were seiltd up and used for lifting 

In many of the above tanks it was impos->il le i > 
get at the interior valves or valve operating gear 
lo utilize these tanks a hole was burned in the 
lowest point of the tank using the underwater torch 
designed by the writer An air hosi w is pushed 
through the hole so burned On turning on the air 
ih* water was forced out the same hole till ihi com 
partment was completely dry Phe hole later served 
as a vent for the escape of air as the vessel lose 
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anf) {tnxfiiird (li'^ruptiHF; hy flubjr^tmg 

Jt lf> uiidiK mil riij] prr ssuri In the manner staled 
oho\r, .1 loliil l>ii()vaiu> of '>27 tons was ohiiiini d 

III |iro\idi thi II iiiaiiifli r of the l)uovaiu\ re 
qiiiml as will UH .1 margin for contin^iiuu^ und 
a ri'^iiie < i;dit ponlooiis Here pro\idfd, i n h with 
a nil lift of IM) Ions These pontoons wf n steel 
(\lnidi IS, 12 fi (I Ion;?, 1 i fi 1 1 in di (ini ti r, sht alhi d 
oiilsidf Hilli fi^urinch vellow piin plunks Fan h 
pontoon Has limit liki n siiiioii of i ^uhiiianne, and 
was siiiijil)]^ HjiJrencd willi frane " and ;?irders, Jn jo" 
deMpied to resist the full inliinil l)iirstiii;r piessuri. 
in (ase of a sudden risi to tlie ituifaie Throu;?h 
ihe virtual lenlir of i >• li «oniparlineiit was run a 
]2ifi<h hawsfpitie, ri\fi(d to a heavy eastin;?, top 
and bottom, with 1 lit inli rnal bruikc ts to dtsirdmlc 
the load from tin liaust pipe (.astingA to the pontoon 
Itself I wo ond oni liilf inch anchor ehain, thread 
ed through thfsi |iawhipii>eH, formed the cradle for 
the boat 

i utlmg TiinnelH With Water 

Earli pontoon was fittid with a sax iinh flood \alvc 
at the liotlorn of the vertical bulkhead on each end 
Til IS flood \iil\e was operalid hv a rod reuihing to 
the top of the pontoon, lasily nei'eshdih to tin diver 
AhmgHidt the flood valve was a mx iih h 
loaded relief valvi, set to Mow nt an i xiess prissurt 
of 10 pounds On lop of lla pontoon, each lom- 
partrnent was fitted with a oni iridi lonneitinn for 
the blowing host, lot at( d mar the «t nt* r bulkhead, 
and a three ipiirier imli vent fonnution located m^ar 
the * rid Inilkhf ad 

The buoyant Y rondilioim retpiired that six of the 
ponlonnH l>e IcMaltd in the forward half of the boat 
where the inli rnal hiiovantv was slight, the other 
two pontoons wen loratcd at the sUrn 

At the rxiniiie l>ow and sti rn the buhmarine wis 
clear of the l>ollom 'Jo gel iht ihiniH through 
here, the divert first pas^d small maiiila ntving 
lines under, two lims being mpiired for i nt h pur 
of pontoons To gt t ihisi* reeving lints uiidtr the 
S 'i/ for tilt othtr jotntions tunnels hutl to bi dug 
The luniir Is wt n t iit hy washing aw iv the < lay w ilh 
a stream of walir from a hrehoM On afioiiiit of 
ihe dfplli and thi hard liollom, no other means was 
available It was found that IK imh hose with f><) 
IMiunds pressure was as mui h us a diver lould hobl 
Under tin hi' ronihlions, it took two wetks work to 
run one luniid und* r the subiniirine The 5 i*iond 
tunnd was run iiiudi faster, ns u new nnr/le, whnh 
eliiiimated all pn-^sure rentlmns, was utilized on 
this turim I U ilh the m w tio/zlt , a iliver w is easily 
able to nianacp a stream of water from a 2'^ inch 
firehohc uiuli r 2fKt pounds pressure nnci with the 
rrniillmg stream of water, the sttoiid tunnel was cut 
ihrnugli III two days 

The pontoons weigh* d If) tons each, and were 
difficult to bandit If om broke frn* and fell on 
the submarine^ it would «rush it m pontoons 

had never in fore bei n ust d tm ( pi in di illow w iter, 
where ihi V eoiild easily he dropjH d into positiori 
Here tin y required to be lowind to u t onsideralde 
depili and plated ixmtiv, fsjH'tiallv in the forwanl 
half (if tht sirhiimnne, whtn a tltuiance of ordy 
eight bit (ould Ik allowt d between pontoons ni a 
fore and nfl din i non 

Tl was found that as a poriloon wan flooded down 
enough so tlial it pist Hulmicrgtd, it lost nil longi 
tudmal stahjlily and invariably went down one end 
first if uii alti iiipl w is made to lower it hiiriher- 
niore under the im re isnm pnssure more und more 
watt r was forced lliroin h ilii flood valves into ih* 
[KiMloon whidi (h* rebv iik r* ist d in w< ight an it 
sank until it broki tin lowt ring lims unless these 
were able to 1 »ki the full wM;_hl of 10 tons 

To oviriome these troubles u was found after 
sOHH Lobulation ind cheeking, that nt a negalivr 


buoyaney nf 10 tons, (he internal water plane was 
sufficiently reduted ho that the pontoon i ould bt* kept 
Iivd, provided it was lowered evenly at both ends. 
To prevent any ilit reuse in weight during lowirmg, 
the pontoon was held just below the surface for a 
lieriod long enough to flood it to a weight of Ira 
Ions, after whnh the air vents were elosrd off to 
pn vent ihi escape of air and the flood valves w(rr 
ilostd tightly The pontoon was thin lowered and 
u< ted as a fixed weight To lower the poiituun, tt 
fiiQiiila line four imbes in diameter was secured to 
I at h end of it by u pelican hook Thi se two lines 
win strong (nougli to take the full load, if it should 
atddentally be applied 

To get the 2Vl»-in<h chains, that passed below the 
hull, from pontoon to jiontoon, into position, a 
nianiln line one half inch in diameter wa<i firtt run 
undt r the suhmarinc by tlie divt r, both ends of the 
lino lit mg earned to the surfacx^ A inanila line 
imbcH in diameter was next hauled around hy the 
Falcon^ using the small line to haul With the 
inch manila line ns a hauling line, a one inch plow 
stf-i I wire cubb was huiilt d through The wire cable 
had n breaking strain of about T> tons Using this 
to haul, a 2‘jin(li iron <ham 90 fetH long und 
wcigliiiig three loii«, w'im lowi red down on one skIp 
of the submarine and haiib d under the keel until the 
cJiam was iquali/ed on 1m>iIi sidi^s 

With two chains in po'iition, and a wire cable 
running to the Rurfaix from rath ond of e.irh chain, 
the lowering of the pontoons was begun AMsumiiig 
tliat the Klarbuurcl side pontoon was first lowi tckI, 
(hi Wirt cables on that siJi w* re ihreatled through 
the two hawsepippH of the [lontooii, and all four win* 
rahh s tlien haul* d tncMb ralely taut to hold the i ham 
cables vcrlii il ahovi tlie submarine The slaiiv in 
the manila lowt ring Iiiks was taken in, and the 
jmriliion vmlid and floodtd until it submerged about 
four feel Here it w is laid by the lowi ring lineh 
until it weighed uhoul 10 tons, yvhi n all mhIh and 
floods were i losi'd Jlii pontoon was then lowered 
gradiullv and cveriK until it had descended about 
90 fein At this depth it was held whili two divtra 
went down and landed on the pontoon If ihi 
ponloon was in proper position (as it always proved 
(o bi ), it was graduolly lowered under ihi diver’s 
direr lion until the chains showed through the hnwsi* 
pijicn Whin suRieieiiL ehaiii showed through, the 
ponloon was held again Here thi diver burned u 
stud oiit of the chain link just above the hnwMpi|>e 
(in somi crises the stud was remove cl Lefon lower 
ing the cliainl and insc*rled a T)'j inch hy 
iiickrlstecl liar ^ inches long which spanned the 
hawsi pi|>e and pasi*cel the load from the rham to 
lh< pontoon Over a span i qual to that a< ross thr 
hawsirpijN (jsiing, ]({ indies, one of thi se l>nrs was 
SUCH Sfifully tested to a load of 2T5 tons liefort* 
renrhing ils yield point 

Shift in Buoyancy Provc«] Troublesome 

The diver lot kid this bar in position Jii the eh.iin 
link by two long one half iiuh M(*el bolts whnh 
passed through holes in the nickel steel l>aT, one hole 
each Mde of llie link 

Having secured liia chains, the diver was lower*d 
with the ponloon to the bottom where he Opened 
the flood valves, let go the hauling wires on the 
(hams, and cast off the lowering lines 

hen the second pontoon of the pur was lowered, 
the jirocesfl was varied, hut limiliitions of space pre- 
vrnl a detailed desi riplion of the variation 

Having lowered and Hiured eight pontoems in the 
manni r staled, ihev were levibd off in their afloat 
positions over tlie Hulmianrie and then lashed m 
plnci with one mill wire tables to prevent ihcir 
slipping 111 the rnismg proiess 

As submarines have small longitudinal stability 
while submerged, a transfer of a (on or two of 


water from bow to item will create a large change 
in trim In thia case, where the internal buoyancy 
of the pontoons could not be accurately checked 
while blowing, and eonsiderable free water existed 
even in the compartmciits blown dry, U was out of 
the quefition to attempt to bring the submarine up 
both ends together, os one end was bound to become 
buoyant and rise before suffii lent buoyancy could 
be given the other end It was decided to bring 
the submarine up stern first, and all pontoon 
arrangements and lashings were put on in accord^ 
ance with that design, togetlier with taking advan¬ 
tage of all Htructural features of the submarine to 
prcvint the pontoons slipping aft 

All work WAS completed June 21, 1926, the sub- 
marim* and the pontoons were portly lightened in 
preparation for the final raising on June 22. 

Why hhe ^aa Worth Salvaging 
A storm broke on June 22 and prevented the 
raising attempt The effect of the seas on the bottom 
apparcnlly rocked the lightened submarine enough 
to break the bottom surtion and tear the bow loose 
While the toUon was preparing to unmoor and run 
fur shelter, the S bow laine up almost under 
her, and the first four pontoons showed above the 
surfuie llifse pitched heavily in the storm and 
Hlnriid to batter each other to pieies Under these 
1 ircumstanres, an attrmjit was made to lift the S^SVs 
8ti ni and gel nway llowi^ver, when the stern pon 
toons had gainid i onsidi rahle buoyancy, their chains 
s1ip|>ed forward u few fee I and hit the vertiial keel, 
where thev snapped under the impact and freed the 
pontoons which floated up As U was then impos 
siMc to lift the Hiern, the valves were o|>enpd on the 
pontoons at the surface and the bow sunk to avoid 
further damage from ih* storm This was a ha* 
arcloiH iinderlnking, but the men latkied it willingly 
and till job w*i*i siirtissfully earned through 

The* d tmagi d pnnlooiiH were raised, towed IS 
miles to Poiiil Judith, repaind and towed back to 
the S >/ In three suceessivr days all six pontoons 
were again lowered and secure el to the submarine 
All work was again completed about noon on 
July S, 19*26 At 12 17 u M , the blowing proc-ess 
started, air being sent to the engine and the motor 
rw>/ns first, then to the control room Air was next 
ailmilltd to the sltrn jiair of jiontoons and at 2 (X) 
!»M , while the stern pontoons were being blown, the 
stem rose All nir was then loncenlraied on the 
forward si 1 of six pontoons These rose at exactly 
3 V M , bringing up tlie bow 

Till S 7/ was then started for Ni w York, ISO miles 
Dwav The lirnt 20 miles of the tow were through 
tlie open sea, in moderately rough weathi r, which 
caiisi d no siunial trouble Two tugs, the luka and 
the Sagomore, towed in tandem ahead, the Falcon 
towed almut 150 feet astern of llie b 7J for the 
double purtKise of serving as a jury rudder and to 
supply Hir While no leaks developed, no ehances 
were taken and the Falcon constantly kept pumping 
Hir to all (omparlmoritA and all pontoons 

Long Idand Sound was safely navigated, and the 
tow passed through Hell Gate at high water slacL 
The pilot endeavored to pass between Man of War 
Reef and Ferry Reef, instead of sliekiiig to tlie main 
channel As a consequence, the S 5/ wn» stranded 
on Man of War Reef at the lop of the high tide 
The impact broke the rbams on the set ond pair of 
pontoons from tho forward end, which pontoons 
floated up and drifted away As the tide dropped, 
the poMition of the S 7/ became precarious, as she 
listed more and more, finally resting about 30 de¬ 
grees to starboard Ry resinlring the other forward 
pontoons until they were out of sight below the 
•water and shortening their ehoins, all ibe reserve 
buoyaney in them was brought into action When 
tho evening high tide arrived, these pontoons were 
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HOW THE NAVY rHtJORMED ITS CRIAIIST FFAT ()!• SAIVAfF 


The SnSl, weighing IJlOO /onj, hy on the bottom in /?2 fret of water, 14 mi/rj from the nearest land and in nty * \posrd and rough natrrs llrraast of the gn^h in htr m/r*, the forward 
half of the boat could not be sealed The after half was sealed and the water bloun out Light iwntoonj, cath luih an HO ion lift, brought the boat to tin surface 


again blown dry and jiint managed to float the 5-57 
froe of the reef She arrived about 11 PM at the 
Navy Yard and was dorked next day 

Hero the vessel was examined The iKwheii of 
eighteen members of the crew were removed. (Nine 
Olliers had been previously removed by duers ) All 
bodies were promptly identified 

Both bull and machinery were found in good 
shape with no corrosion or electrolytic action from 
submersion 

It IS raliinated that 600,000 duilars will be re¬ 
quired to repair the hull and overhaul and ri place 
the machinery, of which cost about two tliirds is for 
the machinery As the vessel cost nearly 1,0(X),000 


dollars and is only three years old, rctoruliliuiiinp is 
obviously a good husuieKs proposition 

All told, 30 divers workid oii tin sjlv.ige job, 
although 21 was tlie niuxiiniiin ninnlicr pri sent at 
one time, and only tlnriien Min in londilion to 
work nl the end The others wi re inrapac ilalid I»v 
“bends,” pneunionio, and phv'-n al r\li iii'-iioii Mow- 
(•ver, no di\ir wus t\er hurl by .in ai» ident All tin* 
divers employed have now reimircd niid are in good 
health, although '‘ome lan n<\tr dm again 

The operation was exrhisivi ly a n'lvv undertaking, 
handled throughou* by naval |trrsi>nriel, with all 
divers n'c ruiled from existing niv) divers, or spe 
tially trained for this parluiilar job by a diving 


I Iasi* run last winli r at the Btookl^n Na\y Yard 

'I 111 job an cngiiK I ring iiiidortaking is without 
pre<(diMl It H tlie only oua'-ion on whuh a biib- 
inirnic lias Lktii bnuiglit iip b) any nation from 
dfip water in the opin mo Tins was nl^o tin orilv 
tiiiic in wlinh Miliriii r^ilde poiiloons line Iwrn n*ii.d 
in ckip Miiir, and, finallv, tin I'illiiiili tow of a 
sulun* rgi d Mibniunrto in ii jioiitoon 11 idlt w.is 
uiiujiic holli from a salvage and a 'a»ain ui-liip point 
of \ II w 

Tlie ciigiiui ring skill and till iiiu oih|ii( r ildi *<pirit 
of the olTii I rs and men who madi tin j*il» a sun i*^s 
make tins o|a'ration stand out as oiu of tlw briglili'^t 
spots in the rciord of till Na\\ " pi an Iiim KliMiies 
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STATION 2NZ'i LONaRANCE TKANSMITTLR AN ODDLY BIRLT AMATEUR OUTFIT 


CwUact htu been entabiuhfd between 21 diSerent countrie* tince the beginning of l**26 Station 2BRB, Brooklyn^ New Yorkt utet a German tube All of the tnrumitter parts ora 
with tbit instaiiaiion located ra New York City The orator communicated with the suMpended from a sticks The owner u £ JH C/oMr, former manager of the Hudson DMtion 
Byrd Polar Expedition for 17 days of the American Radio Relay League 

Amateurs Find Marconi Was Right 

Short-wave Possibilities and Beam Radio Were Outlined by Inventor in 1922 

By Orrin EL Dunlap^ Jr. 


IIEN Guglirlmo Marconi visited the 
United States m Juno 1922, he pre¬ 
dicted that tho advancement of science 
would be so rapid during the ten years 
to follow that the powerful Cmnsatlanlic 
itations then in existence would become obsoltie. 



He emphasized the fact that he believed the develop 
ment of vacuum tubes for transmitting purposes 
would replace the more expensive and cumbersome 
high frequency alternators and that abort wave¬ 
lengths were a held of vast jHwaibili.ics. 

^nator Marconi said that ho looked to America 


to aid m the development of abort wavesi, a field 
which his engineers were delving into at that time 
He explained that he had ceased his expenments 
whh short waves twenty five yean previous, because 
the demand for safely of human life at sea made it 
desirable to produce long-wave equipment which 



Fond u used for the panAt of this TSO-watt set U Is corS’ 
tended that maple is superior to composition ponds for shorts 
wave tmnsmitter construction 


could be used for broadcasting at sea and for flash¬ 
ing SOS calls by stricken ships He said that his 
investigations proved the value of waves from one 
to fifty meters in length and that he was perfecting 
a radio beam or ^searchlight*' method of communi¬ 
cation. 

Four years have passed since Marconi sailed out 
of New York Harbor on board his yacht Eletlra 
bound for England. In the tune that bos elapsed 
since then, radio development has followed the trend 
Marconi outlined. 

Short Waves Developed in Four Yean 

The Bntish Imperial Empire is linked together by 
Afarconi short-wave beam transmitters, the “baby” 
of which he demonstrated before a meeting of the 
Institute of Radio Engineers in 1922. Many of the 
high power, long-wave commercial and naval trans- 
inillcTs are supplemented by comparatively simple 
short-wave installations, and thousands of American 
amateurs, many of them boys in high school, operat¬ 
ing home-mad^ short-wave transmitters in the attics 
of their homes, are talking around the world with 
less power than is requir^ to operate an electric 
toaster or flatiron 

Four years ago many were amaxed by Marconi’s 
prcdiriions regarding short waves, but his repula- 
1101 us a conservative scientist led American ama¬ 
teurs to have faith in his stetemenU. They knew that 
he had never made an announcement until he was 
absolutely sure and that he had never had to with¬ 
draw a statement as to his progress. When he 
first spanned tho Atlantic with a radio signal on 
Decemlier 12, 1901, he did not issue a statement to 
the press until two days later 

American youth had confidence in Marconi and 
his remarka in 1922 spurred them to experiment with 
short waves, so that today the ether’s c^nncls below 
30 meters are most popular in the amateur realm. 
Because it is more economica], commercial agencies 
are hImo adopting the short waves for long distance 
d^mmunication but the amateurs are credited os the 
pioneers of Amencan short-wave wireless I 

Amateur station 2NZ in New York City, owned 
and operated by £. S. Sirout, Jr., is a typical exam¬ 


ple of amateur progress. This station has estab¬ 
lished two-way communication with twenty-one 
foreign countries since the beginning of 1926 and 
the log of the station reveals conversations with 
South Afnca, Australia, Spain, the Argentine, 
Alaska, Malta, England, Norway, Italy and other 
countries thousands of miles away. It was 2NZ that 
talked with station KECK, the S 5. CheiUier, base 
ship of the Byrd Polar Expedition, for seventeen 
days, handling press and pnvate meMages. Most 
of the communication was done on 38 meters at 
night and up to the time the ChanUer was 3,000 miles 
away fro n New York, good daylight transmission 
was obtained on 20 metm. South Afnca also cop¬ 
ied the signals from 2NZ on 20 meters during day¬ 
light hours. 

Operator Sirout explained that all lesuits were 
obtained by using one UV-20S-A 50-watt vataum 



This photograph shows some of the apparatus at station iSVt 
owned by ], D Kilpatrick Signals from hors haoa baas 
heard by other amateurs in many ii§srant comatiee 
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tube with an inpat of from 100 to 350 watts. The 
transmitting drrait is a tuned grid, tuned plate ar- 
rangementf which was found of the self-cxcited 
clnmlts because of its steaduiess on short waves. 
Proper tuning and a good hltex for the plate supply 
give the transmitter a note practically the same as 
that of a crystal-controlled cucuit 

A complete deKnpiSon of the transmitter and re¬ 
ceiver ns^ at 2NZ, together with the circuit of eochf 
will be found m the Radio Notes section of this 
isane. 

The antenna of 2 NZ is a flat-top, inverted **U* 
type, forty feet high and ninety-five feet long over 
all. The antenna proper is forty-eight feet and the 
remainder forms the lead in« counterpoise, 

built directly under the antenna, consists of three 
wires each ninety-five feet long and spread out I 4 a 
fan shape, separated thirty feet at the for end. 

Amateun Have Aided Research 

Aside from the amateurs signaling around the 
globe, they have contributed much to ihe reservoir 
oT radio knowledge by learning the secrets and ob¬ 
serving the vagaries of the ether They have found 
out that short waves skip and jump around the earth 
and that the Bkip-efTcct is much mure pronounced at 
night than in the daytime For example, stations m 
New York arc heard clearly 111 Australia without 
anyone in the I iiited States being able to tune m 
the signals outside of an right or tcn-miie radius 
around the transmitter, the area of which is pene¬ 
trated by a rapidly absorbed ground wave The 
short waves are projected high into the upper olmos 
phere, probably about 100 miles above the surface 
of the earth, to bo reflected back to the ground thou¬ 
sands of miles distant from their source 

Operators m the vicinity of Washington, D C,, 
report that it is a ronunon expeneiKT, when work¬ 
ing in the forty-melcr band, to notice that, us the 
fonizcd layer of the earth’s atmosphere rises to higli 
altitudes after sunset, the skip distance is increased 
so that the New England short wave slulions become 
gradually weaker os the niglit hours gam m dark- 
At the same time, European stuhons working 
in this band and the mid-west and west-coast stations, 
as well as stations m New Zealand and Australia, 
are heard very loud This effect is said to be caused 
by the sky-wave which passes through a medium not 
capable of absorbing the radio energy and therefore 
the waves actuated by a small amount of power 
travel over such long distances. 

Another interesting observation that has been made 
in the short-wave field is that it is entirely possible 



t S SiroiU, Jr^ of New York, contends that he was the 
first amateur to titabluh ^mmunicadon with thr Hyrd 
Holar Expedii^n ThU is the receiving sit that was 
used in performing the remarh^e /rai 

to receive signals over a greater distance than one- 
half way around the earth Knowing the prop(*nies 
of these waves, engineers ha\c definitely stated that 
if Johannesburg, South Africa, hiars a Pacific coast 
station at a lime of day when there is nine hours of 
daylight between the transmitter and the A Incan 
receiver, that a forty-meter wave could not possibly 
have traveled such a distance during daylight, there 
fore, it must ha\e gone the other way around the 
globe, which would be 16,000 miles. 

The de\clopment of the short waves for long¬ 
distance transnUHMion has enlurgid another of the 
amattnir’s fields This » the one m which he “han¬ 
dles trofk” At any time, an oinatnir is only too 
glad to transmit a message gratis for anyone, upon 
request Hy so using hia appiiratUH under M-rvicr 
conditions, he has a chance to make U^ls that will 
show him the value of hia experimental work 
The amateur’s method of sending a messogi. from 
New York City to Mexico City, for instance, is to 
listen in on his short-wave receuer and try to pii'k 
up the signals of some other ainahur in or near 
Mexico City Failing in this, he hends out the signal 
CQ, meaning that he wonts to i'Mtablish communu^- 
tion with someone and follows this with his own r^ll- 
leiters. In some cases he will insert the name of 
the city for which his message is destined If lueJe 
favors him, he will establish contact with a stabon 


that is at least within local telephone call distance 
of the party to whom the message is addressed The 
rect*iving operator will then forward the message 

Should it be found iinposNible to gel in commiim 
cation with a station ( lo^e Id tht town of dfsUnation, 
the operator will send the incHsagr to some other 
station from whi nee it will l>e relayed on its way 

Today, with iht mord iliHiances that can be cov¬ 
ered with sliort waves, relu)a often include only 
three or four stations In the days only four or five 
years ago, a loust to-eoost relay in the United States 
often required the st rviu*s of a dozen or more trans 
raitlers. Tins, of < ourse, was because of the relative 
ineffiaency of th< transmitters in use and also be- 
eause the longer waves were not an good for long 
distance work as the short wave^ A few years ago, 
U was necessary In use one half to one kilowatt of 
energy to traii*unil over u diHtauf-e that today can be 
covered with one one-five hundredth of that power 

Type of Aerial Depends on Location 

Amateur experiinenters have found that m short 
wave tranaroiusion, plai ing of tlie aenal and run of 
the lead in is iinpoTtant The free end of the wire, 
that IS. the end opponiic that where the lead m is at 
tached, should he higher, if both ends i^nnot be of 
the same hi ight The aerial should l>e ulmve sur¬ 
rounding buildings and trees uiid there must be no 
sharp liends in thi b ail in llie «ounterpoise should 
be about eight feet almve the ground. 

The advent of short wavi's ini mist d the popularity 
of number 12 1 naineled roppiT wire instead of nuin 
tier It hard drawn t opjx r wire winch was used for 
iimaleur aerials for many yeuis Tlie high-frequenrv 
currents Iruvi I mostly on the surface of the win, 
and if oxidi ioIIimIs on the surfaie of the aerial, the 
resislaiKX' is inc reaped and the * flit iciiey of the bvs- 
tem le reduced Iht ciiHiiiel coating prevents air 
from acting on the copper and causing corrosion 

The qiiehtioii os to whilhiT a flat top or cage aerial 
IS most clfiiiini ran only In* diijilcd for e^cb par¬ 
ticular location hy experiment Riiaiise ojierating 
conditions differ, the eugc type is preferable where 
space 18 linutid and amuleurs have found that a cage 
about SIX nil lies in diameh r is a satisfactory size 
The lead in should be a small cage in order to mm- 
iiMixe resistance 

It IB be^i to use a minimiiin niiinber of insulalurK 
in both atrial unci t ounterpoise and for short-wave 
Iransinission and reception long thin inBulators ore 
superior to (he short type It more eflicietit to put 
one insulator at each end of the aenal and couiiter- 
jmiso rather than at the end of each wire 



PUTTING AUSTRAUA ON THE RADIO MAP 
rJUff traturniitw at 3EF, hielboune, Austraiia, enabies its owner, H W MaidZdk 

to comirmsdcate artwad the world. The set hat been heard m every state in the United 
States as well at in Sweden, Italy, China, Canada, Mexico and other countries 
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Ibe vUr of a fonacr PbooBlehiB ellVt Sabrata (modin Zaagba), ob 
tbc roaet of TrlpoUlaala The nuaulve nuiu wUch show oB the left 
are thoae of the later Bomao amphitheatre 
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Important Discoveries Made by Archaeologists at Leptis Magna, in Tripolitania, 
the Italian Possession on the South Shore of the Mediterranean Sea 


‘The Italian Cf vernmeiit tarrying out very bnllianlly ihe task it has let 
ilHtlf Bincp iht otdii lu n if Inpolitaria and Cyrenaira—that of the 
thoiough expl run n of thru great arthoeologiral reraain^ ” wntfa Pro 
fiss r Irdrnco Hallhiir if H me the ell known archaeologist, in the 
Illu trited London Neus Few (.ountrie^ of iht ancient world can boast 


such a wealth of monumenU of the past aa these two Afncaa provueet 
Four n\ihatiODs, from the prchiatono ages down to the Turkid Conquest 
in 1S50 have left in os many superposed strata, the records of their nse^ 
acme, and fall the early Libyan, the Greek and the Roman in Cyrenaica 
the Iibyan again, the Ph^icun and the Roman, in Tnpohtanu, and 
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A rensrlul^ bea nli fal aurble itatne of Apollo, as tbo PythlMi mad 6f pvophecr, foimd fat the great Roaaaa thermae or baths, at liopiia Magna (roodara 
Lebda), la Inpolltaala* Ua/oftnaatcly the aUtne b haadlms, and the h ea d was not foand dorinf the cxcaratlon. The Cnrk and, btrr, Roman god Apollo, 
amoag hb other atlrUmtes, was sup p osed to be aD smilngt aad heaee was the master of prophecy He had many local titles 


as It was actually fosuad In the thermae of Leptb Magna—Apollo as the god of mnslr, or Apollo Cltharaedns, the lyroplaycr. He bohb a lyre 
la hb left haiid. Fertaaately the bead has not becD lost, even In the fall which the sUtne must have snffered 


over tbeM, as the last, but not the least important, the Arabic in both those 
regions The most recent discovenes have been made in Tnpohtama 
Since 1920, chiefly after the appointment of his Excellency Count Volpt as 
Governor of that province, very important and extensive excavations have 
been executed on many ancient sites of that territory, the most fruitful of 
which are those of Lehda—^Leptis Magna—where splendid monuments of 
the Roman domination were lately brought to ligla Leptib Magna, ao 
called by the Romans to distinguish it from a minor Semitic settlement of 
the same namo—Leptis Parva—near the Carthaginian frontier, was the 
leadmg city of the anment Tnpolitis, the other two being Oeea, the present 


Tripoli, and habraU, now 7uagha Founded by the Sidonians on the 
coast between the promontories of Ran El Mwel and Has Senk, about bcvenly 
miles ea^ of Tripoli, whtn the mouth of the Wady Lehda allowed the 
conslrucUon of a safe interior haibor, Ltplis Magna grew, in pro^rrsn of 
time to BU(h importance and extent as to occupy a space about f lur miles 
in circuit Its great beauty, the fertility of its surroundings, and the w* ilth 
of its inhabitants excited the admnation of the ancients It was hIsi a 
great empotium for trade Ihe cilv was almost entirely rebuilt after the 
Roman ( onqursl and espe lally in imperial times by ScpliiniU'» N^\eTUB, 
who was a native of Lcptis” 
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Hunting Fossil Insects 

Even a Modest Expedition, When Properly Conducted, Can 
Bring Forth Much Knowledge of Scientific Value 

By T. D, A. Coclwrell 

Naturahtil, and PrufoMor of Zoology at the Ijnlverslty of Colorado 



" WISH 1 could find a fossil dinosaur, 
fifty feet long, hi astonish the world 
Bui ihot IS a fnoli'th wish, when I stop 
to think alMiijt it 1 could nut |>os8ibly 
afford to ha\i M dug out, shipped and 
prepared for exhibitmn, and if I could, where could 
I keep DinosuurM, and inuinmoths, and the like, 
are not for ordinary foJkji with limited resources. 
So It u just as will to remember that sixe w not 
the important thing in scirnre In recent years, it 
has been from the study of little things rather than 
big ones that adxaiii^ have been made, and new 
fields have been opened 

The study of fossil insects has several advantage** 
over lliat of dinosaurs Very little apparatus is 
required, a pick and shovel, and a butcher knife 
will do very well The knife is used for splitting 
ohah, hy hitting the edges of the pieces The moral 
qualities necessary do not differ from those in other 
•cicntific pursuits, juitience, perseverance, willing 
ness to put up with some physical discomfort, and 
a (Qpadly for being thankful for small nicrcn^ 'Ihe 
miciilific rcfrullH may be imjKirtunt It in laborious 
diBknU and costly to obtain a single dinosaur or 
other great beast, which may or may not lie new to 
science When tc^Ueciing fossil insects, we usually 
obtain many kinds, including new genera and 
spec tea A single day's collecting will often produce 
•cveral forms entirely new to s< lem'e, and frequently 
we find a specimen whu h carries the history of some 
insect group l>ack se\eral million years A johnny 
Img, iDste-ad of a two ton true k or a line of camels, 
will be the means of conveying the precious malt 
rials to our base 

Fossil insects are not found everywhere, and it 
may seem to some a disadvantage that they often 
turn up m remote places. Actually, we esteem it 
an advantage, because it takes us off the beaten 
path, and affords an excuse for adventure It is 
easier to travel now than formerly, and while expe¬ 
ditions on the most modest scale cost money, they 
are pOHible for many who arc in no sense wealthy 
People ask me why I do not have an automobile 
I reply that instead of spending time and money 
that way during the winter, I can go abroad in the 
summer, and really accomplish something Thus it 
has happened that my wife and f have not only 
worked at Florissant and in the Roan Mountains of 
Colorado, at Oeningen in Baden and Gurnet Bay 
m the Isle of Wight, but also in Siberia and the 
mountains of northern Argentina Just now, we talk 
about the ponsibility of visiting Turkestan 

The Qaett Leoda to Siberia 

Several years ago a Russian geologist named 
Kiisnetzoff was investigating the Araagu region of 
Siberia, on the coast opposite the soutiiern end of 
Sachalin Idnnil On the bank of the small Kudia 
River he pnkre] up a couple of fossil inset is, which 
were evcntunlly <*rnt to the United States Notional 
Museum, and transinilled thence to me for study and 
description They provtcl to lielong to the Tertiary 
e|K>rh, and as nothing had been known concerning 
the Terlmry insects of thiN region, they were ex 
Iremelv interesting W'e decided to go to the locality, 
though we had been told that it would 1 h* impos¬ 
sible Through Dr Krv«4htofo\ich of Vladivostok 
we obtained permission to enter the country, in spite 


of the fart that no official visa was pouible from our 
government or the Japanese 

As soon as the spring term of 1923 was over, we 
hastened to San Francisco to take the Taiyo lifaru 
for Japan The California Academy of Sciences 
gave a dinner in honor of our expedition, and many 
interesting speeches were made by distinguished 
naturalists 

'ilie voyage across the Pacific was delightful. In¬ 
cluding a wonderful day at Honolulu, where we met 
all the resident entomologists and were most hospi¬ 
tably entertained by them On June 22 we reached 
Yokohama, and taking the night tram, crossed Japan 



A SK^TISrS HOME IN THF FIELD 


Frofessor CockcrtlCs enmp on thr Kadta Hiwr, Siberia 

to the port of Tsuruga, where the Hotan Maru stood 
ready to take us to Vladivostok Unforeseen cir- 
cumslam-es caused a delay of a week at this point, 
but we were glad to have it so, as it gave us the 
opportunity to see the real Japan, out of the tourist 
routes The Japanese were very kind, and when we 
finally left for bibena after a week among them, 
we were seen off by a delegation bearing presents. 

It was not without some apprehension that we 
approached the Stbenon shore, not knowing how we 
should be received. But when the Soviet official 
came on board, he passed our papers with great 
politeness, and there was Kryshtofovich awaiting 
us at the wharf Established at Vladivostok for a 
time, we had many interestmg experiences. The 
governor of the Province received us in a very 
friendly manner, making a speech m Russian which 
was translated to us by an interpreter He also 
gai( us his mandate, requiring every one to treat us 
well, a document which smoothed our way on van 
ous fM,i anions. 

The scientific men of Vladivostok orranged a 
banquet in our honor, and many kind speeches were 
made We were shown the vanous scientific and 
educational establishments, including the excellent 
Natural History Museum Through the kindnesa of 
T)r Kryshtofovich, we were able to secure the ser- 
vicrs of a guide and interpreter, Mr A I T^vmiriiin, 
whose services were invaluable 

Wp were still far from tlie fossil bed, which is 


some four hundred miles up the coast from Vladi¬ 
vostok. There is no roack and the only way to 
reach the locality is by sea We accordingly took 
passage on the small coasting steamer AUui^ and 
after a few days found ourselves at the village of 
Amagu. The people here are Russians, belonging 
to an ancient sect commonly known os **01d Be¬ 
lievers." They are isolated from the rest of the 
world—literally and absolutely so, during the long 
winter months—and carry on their affairs much as 
they have done for many years post Yet they have 
a good fanning country, and do not lack the neces¬ 
sities of life The government expects to establish 
schools, and already it was easy to see the influence 
of the long arm of the republic The head man 
was posting up government propaganda texts on his 
gate, one of them read '^Without cooperation, not 
even a plow, with cooperation, a tractor" 

For Afield In a Tent 

My wife wrote her impressions in a letter at the 
time, as follows “At last all our cargo was landed, 
and a very primitive cart, tfao only sort known in 
this village, was brought, and the baggage put on 
board, while hp trudged behind through deep mud 
to Ihe village about a mile away We had "tenant" 
with the head man of the village, a big handsome 
man with a long reddish beard, really very grandly 
dressed in a pink blouse The house was a typujil 
IM^asant house, with the big stove built in the side 
of the living room and a six by eight oven in the 
kitchen, wilh a smaller stove b^de it for boiling, 
cl i-Plera A shnnr in the tomer of each room held 
the sacred images, and guests upon entenng the 
house made the holy signs even before greetmg the 
people in the house. 

‘The building opened upon a large court or corral 
where pigs, (hiejeens, geese, cats, dogs, cattle and 
horses wander around, making much dirt and con¬ 
stant noise. The two roomed house seemed small 
for its doxen or more inhabitants, but the people 
were most hospitable, and our guide tfaou^t it not 
practical to put up our tent The house was very 
dirty, and we feared the food would be quite im¬ 
possible, but even the poorest Russians seem to 
understand the preparation of food, and our supper 
of cottage cheese covered with sour cream, wild 
strawberries preserved in honey with plenty of bread 
and butter and fried salmon was certainly a fu^ 
prise At another meal we had batter Iwiled in 
milk, with butter, and I was allowed to moke coffee. 
Their religion allows them to dnnk whiskey, but 
not to drink tea or coffee, although at our lost break¬ 
fast our host surpnsed us by drinking coffee with 
us Our guide explained that even the Old Believers 
have had their revolution." 

Our things were again loaded on a wagon, and 
our good host, Mr. Sharelpoff, brought them to a 
flowery meadow Here we derided to pitch our 
tent, by the cool waters of the Kudia River, in the 
shade of sweet smelling poplar tme, with splendid 
lilacs in bloom a few yards away This was inland 
from Amagu, but it was still possible to see the 
ocoan from the crest of s nearby hiH l^rdi trees 
(believed to be the lately described Ijorix olgentU 
of A Henry) were numerous, and Species of maple 
(especially Acer pictum of Thnnb^) grew near 
the tent The only oak was the low-growing Querau 
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mot^golioa ol Flicfaer. The lime-tree or baMwood, 
T6im mnunnsut wee found in flower. Conapicooiu 
Amonf tbi herbaceoui plants were splendid orange 
^ohi^floweni bright scarlet Lychnis, and many otbn 
beautiful things, making the place a botanical para¬ 
dise. We beard th6 voice of the cuckoo, just as in 
England. Many new sj;>ecie8 of bees were cau^t, 
and the butterflies were numerous and splendid. 

The fossil bed was not far from our tent Un¬ 
fortunately the soil above had fallen down, forming 
a tains slope which moved at the least disturbance. 
It was therefore dificult to get at the deposit, and 
when we did get at it, it was rather disappointing. 
Sometimes hours of digging would produce little 
of value, except fossil plants, which were numerous 
and varied. Nevertheless, when all our materuU 
were gathered together, 1 had twenty-one new species 
of fossil insects to describe, some of them very beau¬ 
tifully spotted or banded. 

Foaail Hah In Argentina 

We considered the expedition quite successful, for 
although ihe foaoils mi^t not in themselves justify 
the trouble and expense, they had led us to a won¬ 
derful country, and caused us to have experiences 
not easily forgotten Moreover, the discovenes 
among living insects and snails were many On (be 
way home, we came very near losing everything, 
and indeed our own lives, in the earthquake at 
Yokohama, but we reached security by a narrow 
margin, and eventually arn\ed in Colorado with the 
follerlions intact 

It IB B far cry from the coast of Siberia to the 
mountains of northern Argentina, hut Mr G L. 
Harrington, a geologist of the Standard Oil Com¬ 
pany of Bolivia, had discovered a deposit of fossil 
insects in the Santa Barbara district of the Province 
of Jujuy, not far from the Bolivian border Here 
again the fossils came to us through the United 
Stales National Museum This was the first dejiosit 
of the kind to be found in the whole of South 
America, so there was nothing to do but go and 
investigate Wo sailed on June 13, 1925, from New 
York for Buenos Aires, whith we reached on July 4, 
after a very pleasant voyage in the good ship Vestris. 
Mr Harrington was away in Bolivia, but Mrs Har¬ 
rington very kindly invited us to her home at Haedo, 
a suburb of Buenos Aires, where wc spent a week 
getting ready for the expedition 

Wo were very fortunate in having Mr Eugene 
Stebinger of the Standard Oil as a fellow passenger 
on the tram northward, and gettmg from him much 
valuable advice, as well as the loan of a small water¬ 
proof lent. Eventually we found ourselves at San 
Pedro de Jujuy, on the Leach Brothers estate, where 



TWO FOSSIL INSLtTS 

UpfEa tarlieit known fauti wasp, duevvered in Colorado 
Bclow a fouU btuterfiy found by Mrs Cockerell 


we enjoyed the hospitality of Mr and Mrs. R C 
Anderson This u a great sugar-iane country, and 
the way in which the industry has been developed 
by the five Leach brothers from England, in a 
period of about forty-five years, commands our 
admiration and respect. It would he hard to find 
a better example of the reetults of ability and in- 
duHtry, combined with moderation in living and 
kindriCHS to the people employed 

We were still a long way from the fossil bed, 
and should liave found it diflirult to gel there but 
for the kindness of Mr. And* rson, wlio had us taken 
m un automobile as far as the road went, and pro 
vidrd mulls and a guide to take us along the trail 
The car stopped in the midst of a beautiful forest, 
where Daniel Rios and his brothir awaited ua with 
the animals Now began a journey up and down 
the sleep hilK through fine loimlry, but tiring to 
people who had not ridden for a long lime It was 
quite lute when we reached Siimhal, which proved 
to consist of a single poor ranch 

Although we were nearly on the tropic, it was 
cold and misty, with condensed moisture dripping 
from the trees We pitched our little tent, and 
rooked on an open fire outside ITie next day we 
proceeded up the gulch, and soon found Mr Har 


rington*s locality The fossils are in a peculiar 
green rock, which readily breaks into small blocks. 
There was no trouble m finding specimens, but 
nearly all were beetle wing-covers, which are not 
very satisfactory for classification or stratigraphy 
Nevertheless, we got a fine little fish, representing 
a family of armored cat fishes not before found 
fossil, part of a male cricket, showing that in former 
times these animals sang as they do now, the forceps 
of an earwing, sprciis of Hemiplera, and other 
things of interest Some of the l>eetle elytra are 
elegantly marked with striking patterns 
I1ie life of this region i*^ of a sem it topical type, 
with immense trees but no jialms (except in the dry 
lowlands), many green parrots (Amazona aestiva) 
hut so far as we could sec, no monkeys. Great 
snails, common under the trees, proved to belong 
to a little known species not represented in North 
American collcilions I was able later to publish 
the first good figures of this shell A small butterfly, 
picked up in a chilled condition, turned out to be a 
Brazilian species new to Argentina, and the same 
was true of a conspicuous scale insect The common 
shrubby groundsel growing by our tent was called 
Sen^cio hmsUtensis 

The Human hide of Science 
I have given only a v< ry brief sketch of the 
Siberian and Argentine expeditions, but enough per 
haps to show what wi met with, and how it was pos 
Slide to ottain Miners Nothing stands out more 
dearly than the kindness of the people with whom 
we had to deni, and among the v.inouH gams, we 
count jncHt prei lous the friendship of those who 
aided us Siicnie, from ilt* very nature, is inter¬ 
national. and ixrhaps those who wish to promote 
internaliuiial fnondship cannot do l>eUer than focili 
talc HI lentific intirioiirse lielwcen ^all(m^ This is 
iniwt effertive when earned on privately, among 
indiviilualM, rather than tlirough formalities and cere 
moniai Not only will stientifn workers aid one 
anothi r, hut nonsciintilM jieoplc gladly lend their 
aid without ixpeilation of reioinpinhe 

fmtii (he standpoint of the indii iduals participat¬ 
ing in an expedition, whethir in search of fossil 
inserts or the Holy Grail, there is the immense sat¬ 
isfaction of having an objcitive to be attained, com¬ 
bined with the certainly of interesting ex|>enenre» 
by the wav lliere is no better means of education, 
alwB)s provided that the prerequisite courses have 
lieen taken The prercquisiti loiirses in this e^ise 
are those, formal or iriformal, which have stimulated 
a love of man and nature a reasonable understand 
mg of human and Munlifir problims, and a desire 
to learn 
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A GROUr OF VObSXL BLhlLlS 

Theat (niervifiiix /umIs. oniaricd about seven lunej so oi ro preteni details were located at 
SunMif Argantina^ by € L Harrutgton^ a geologist of Boliwt 



FOSSIL IN^hl 1 WllNGS FROM MIlUtlA 
Thfv arr enlarged about 2% timen ITmn LlhT 1 imnepliiln^ nt ulhi- t'l’erai Rii iit 
M cEtarrrcupiH oplims. Lowia Ujt Pin m rrfrarta Lo^^FJl UitiiT PlulaRra Luiliann 
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The photograph ui the insert ehowt Frank Lockhart winner o/ the speed dassic held this jrear on the Indianapolis race track 

Guinea Pigs of Motordom! 

How Automobile Racing Gives Us a Longer Ride for Our Money 

By Nell Ray Clarke 


0 one would think of the automobile 
rair track a^ a practical laborator) >et 
that what it ha^ bet line It is in 
reality a proMng ground of idea^ out 
of which the bibt are aorted for future 


me possibly hy the general motoring public 
It 18 a dangerous pastime this furu us docking 
off (f more than a mile and a half a minute Ihrre 


are thousands of dangers—that f speed if a tol 
lision of skidding of some Inken part of the 
machine causing it to get beyond the control of the 
dnver tven a spamw flying aertss the track bos 
been known to injure senoutly the eye of a driver 
There u the Hanger from Are and frein the bursting 
of a gasoline tank which invariably bums the dn\< r 
Someone has called the clri\rrs the guinea figs of 
wtolordom m aning that they are used in the auto 
motive world just as are guinea pigs in research 
laboratories fur trying out experiments 


MuUin Smaller Than Ever 

Racing IS a ti<«t of speed but still more important 
each year is endurance—endurmce of car and dnver 
It u a test of vaUrs mKc bj rings crankshafts oil 
ing lystems, tires ignili ii sparkplugs gasoline and 
Other mechanical and lechiRil d tuK It is also 
a test of a man's capa ity for stinhng physical 
punishment over a track thit 1 iii] s him contmu 
ously for flvo or six hours c f h s I nerve his 
courage and of the response of his niubdeb to the 
Will of his brain 

The 1 ITS are stripped for action Thty art little 
and lube wuh canot like bodies Tley arc sir 
tnally m Hors (11 wheels Thrir steel or alunniium 
bodies art s n ewhat 1 n^er than a man is tall 
■tream lined Ic tffer little no resistance to the 
wind and so nirrow that ihe driver figuratucly gets 
into his seal with ll r nd jf a shoehorn The dash 
board in front of him is hirdly widtr than the nm 
of ) IS steering i^htd ud ofuntimeb a portion of 
thi« r m IS cut out to cnil Ir him to scpieeze into the 
neat 

Pr manly the race is a tr«^t of the cnginc^ers the 
men hose ideas are Leing tried out It will tell 
each whether his yi ir of re** ir h and labor have 


btin wrrih while or whether there have already been 
later dtvdopments which will render them useless 
Mo one watihcs the races with keener interest than 
these engineers who helped dtsign the motors and 
usually they arc to he foui d down in the pits with 
the boys where they can watch their inventions 
at l 1 >He quart! rs One may have contributed a spark 
plu^ another a vahe another a ram a piston nng 
or a Biiperchargtr but they aie all at the race for 
some brain child of theirs is strutting its stuff be 
fore the automotive world 
In the first rare on the Indianapolis speedway m 
1911 the motors had a displacement of 000 cubic 
inches or under The rate was won by Harronn 
driving a aix cylinder Marm n with a piston dis 
placement of 4471 culic inches —five limes larger 



ADDING THF FINISHING TOUCHfcS 


7 M 0 1 m of Petrr dr Poof a ! fi/rftt CYtmdrr Dursenherg 
rtter i f h nas st/l Mig m^rmh/rd when the other can 
wtri gual/xing /or tie ace anl ch althoagh stdi sti§ 
sh ! in fjth place 


than the motor whuh finished first in the 1926 race 
—and the average speed was ciily 74.59 miles an 
hour In those clays somi of the pistons measured 
from 4Vi to 7 mthes high and were about the six© 
of a quirt cup Tockty (he pistons are about the 
**i/e of milady s box of rouge 

The motors this >ear are about half as large as a 
Ford motor 9n^ cubic inches—smaller than motors 
have ever been in the history of racing They are 
there with the horbep iwer h iwevcr TTie winner of 
the lace Frank lockhart a young Pacific coast 
Loehmvar by driving his car at a speed of 115 48 
miles an hour, established a new track record for 
a single lap The furroer record of 11428 miles 
an hour established last )oaar by Peter de Paolo was 
made in a car with a motor one third larger than 
thou in the cars entered in the race this year 

Speed Steedily locreasea 

The average speed of 9468 miles an hour main 
tamed by the winner of the race this year is not aa 
high as the average speed of the winner of lost year's 
race—10113 miles on hour Attention should be 
called to the fact, however, that the motors were 
brand new and almost in an expenmental stage, and 
It IS believed by experts who watched their per 
formance that t^y give pronuu of surpassing m 
speed and performance, when they have been per 
feclcd, the type used during the three preeeduig 
years 

"During the war,” Mid one authority, (Fred Dues 
enborg), "the Government asked automotive migi 
neers for a powerful engine, so we got together and 
pooled all our ideas By ulectuig the best we could 
offer, we finally developed an engine of about 900 
cubic inches whidi developed 203 honepower We 
thought we had done a pretty good job Today* 
just ndt years later we have produced a motor one- 
tenth tMt sue which develops almost the Mmn horu 
power” 

To encourage Just this kind of efictency* os well 
u to derreau speed and consequently the danger to 
human life attendant upon the race, track oBnals 
every two or three years have decreased the piston 
displacement of the motors to be entered. In spile 
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of tbit foot, however, ibe ipeed mode on the track 
hafe steadily increased 

Another authority, Harry BAiller, furnished these 
speoficatioiis for the details of his motors and the 
other entries vary httle therefrom* 

The engines have eight cylmders in a line, ar 
ranged in two blocks of four Hie combustion 
chamber is semispherical There are two valves lo 
each cylinder, two overhead camshafts and spur 
gear dnves The crankshaft » counterbataiKed, and 
there are five mam bearings The bore is 23/16 
inches, the stroke three in^es, and the piston dis 
placement u 90 2 cubic inches The weight of the 
car complete is 1,400 pounds, the length is 119 
inches, the wheel base 100 inches, and the tread 52 
inches It stands 37 inches above the ground at the 
radiator, the height at the seat is 20 imhis and the 
body 18 18 inches wide The car camei gallons 
of water, five gallons of oil, and 25 gallons of gaso 
line 

In the mam features, tlie rating machine is not 
radically different from the passenger car fhe en 
gine la of the same general type, u has the same type 
of transmission, the same rear axle and differentia), 
and tht gear ratio, which ordinarily is associated 
in the lay mmd with the speed which a car can make, 
IS not essentially different In order to pennit the 
gas to pass more quickly into the cylmders the 
valves have a larger area in proportion to lyliuder 
volume Of c nurse, it goes vnthout saying (hat most 
of the parts have been mode with greater care than 
IS exercised for the bimk jobs and that thire is 
greater nicety in fitting the part*) together The 
supercharger ‘peps” up the speed about half again 
what It would he without that veiy recent addilion 
and It pushes the engine speed up lo between 6 000 
and 7,000 revolution*! per minute 

The wheel diameter is 30 inche«i Fhe treads of 
the balloon type tires are smooth and >ery ihin, and 
the rubber along tbe sides of the tires is so thin that 
you ran easily sro the cords throuj^h it Ihe air 
pressure used w 35 pounds The chief improvement 
in the tires for raeing cars during tlie years has 
consisted in getting substances to harden the rubber 
so that it can stand the abrasion, to the sai riiice of 
other factors which are desirable in tires designed 
for long use There wa^ let« tire trouble during 
this year's race than ever before In tbe race the 
tires get much loo hot to touch— ‘plenty hoi ” as 



TWO RACING SPEOALTIFh 
Tor Tke Mtaenng wkerf u au may m oi lo allow room for 
tha driver Bxcow A DwwHb^rg motor equipped iwlk a 
Mperckarper showa tn tho cenfer o/ lAe motor 
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A RACING CAR DLSICNFR 
Thit photograph show% Mr SchmuU de* gnrr of the Schmidt 
SpcctaU with one of hn extrenily p u ifal yet Jimdi borr 
r icing car motors 

one mechanic expressed it and sometimes they be 
come hot enough during the grind to devulcani/e 
the rubber 

Rigaidleaa of their names, moHt of the cars en 
tered m this years race were the cnations of Harry 
Miller, two of lh< m being front wheel driveb Some 
m'lnufactiirers made adaptations of the Miller motor 
by substituting \alvcs) or other dcMees of their own 
creation, and then nchristened the ears The remain 
ing cars in the race consisted of two Ducbenburgs 
one of which was ibt much diseusbed two cycle jnli, 
a dolled up fiont drive (ord and three Schmidt 
Specials which were of Freneh make using single 
sleeve solves in ihe motors 

Fred Duesenburg has pioneered for the Amcnein 
motor ear in the strat|i^t \ i^bl motor the super 
I fmrger idea, and the hydraulic f ur wheel brake 
Die straight eight motor and the hydiaulic four 
wheel br^e have come into ordinaly use It is 
said that the supcrcliarger will follow 

450 Miles on a Gallon of Gasoline! 

This year Mr Duesenburg tried out the two cycle 
engine The idea is not a new one for Bill Turner 
finished m a two cycle Ampltx in eighth place in 
1911 The new two cycle model is not yet consid 
ered practical, but this engine was acquitting itself 
with credit until a rear tire went soft and it skidded 
and hit the wall, putting it out of the race due lo a 
bent rear axle 

The supercharger on the Duesenburg cars i» a 
device resembling a great snail shell attached lo the 
side of the motor, which sends the fuel flying into the 
motor to develop additional power for more rapid 
■peeds Thib is really a centrifugal pump rotating 
at bix to seven times cranksliafl speed oi up to 
40,000 revolutions per minuti ^ It pushes the gase 
ous mixture of fuel and air into the intake manifold 
under a pressure of about Un poumls |>cr square 
inch above atmosphenc pressure 

The front wheel dnvo Milh rb another innovation 
this year, aie not entirely new for Waller Christie 
drove a ear with a motor geared lo the fiont wheels 
before the days when auto racing fiiLcd Indianapolib 
on the map Ihc advantage of the front wheel dn\e 
is that it eliminates the danger of skidding Hie 
liaek of the car bimply iraiU after the front wheels 
It also enablrb the designer to reduce the frontal 
area which is exposed to wind rcsisionec by seating 
the driver murh lower in the car as well as lo lower 
the center of gravity In the average c^r the back 


wheels push (he front of the csr about—a sort of 
cart before the horse arrangement 

In the recent Indianapolis event the front wheel 
drive cars, although they did not finish the race, 
could take the turves at the same rate of speed that 
they could moke on the straightaway, whereas tbe 
rear wheel dnvt s hud to slow down 

It ih evident that the goner'll tendency through the 
years in motor di vel >piiii ni for racing ears has been 
toward an engine of sin ill pisi m displaLement, de 
veloping higher and hi^htr p wir What has been 
learned in racing has been upj lud to the passenger 
car and each year or two the m t >rs in our passenger 
cars have grown smaUrr and sm ill r, but our speed 
has uiercawd In oidiiiary parlance, that means a 
longer ride for our mom y, or more nulcb to the gal 
Ion Mr L F KcUering perhaps the foremost 
HulOMioUvp engineer in Aimrna luib said that there 
IS enough power ui a gallon ef gasoline, if il were 
used efficiently, to drive *1 1 1 rd Ironi Dayton to 
Detroit a disiaiire of 450 miles Ihrre is yet some 
thing for tliCM. engineeis to work for Real fuel 
ec OIK my is the desire of all automobile drivers 
Those in the know believe that the engirirs in our 
pabbcnt,! r c irs are h^ing to smaller in the 

future and that m a few years we will be getting 50 
miles to the gallon rridily, with ut any sa nhee of 
speed Ihey point lo the number ef small cars now 
in use in Furupc which b i-it that mileage So 
highly are the eni^ineerin^ fc iliires if some of these 
motors being develojied, that one automobile engine, 
manulac lured in Italy is now said to be al le to 
make fn m 7 (XM) in 8 (XX) revolutions a minute 
At least it 18 safe lo pndicl that whatever eeuno 
nues of eonsiruiliou or factors <1 nafily arc found 
piactuable in racing eirs will ultimately eonie to the 
joy riding publii Ihe man whose motor f iiled him 
on (he race track has perhajis contributed more to 
you and to me thin the man who won the race 
Through these very failuns automotive engineers 
are learning the weaknesses ind the flaws in their 
creations Thai knowledge is power in tlieir hands 
lo better their output in the future ind to aid the 
pleasure nr drivi r 

a Defects m our %pokcn Inn^uaf^c haie caused the 
United States Naty to dettlyp a system of com 
munication that is not easily misunderstood It 
uill be dtsenbid in our November issue 
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FXAMPIES OF FRONT r\D miMS 
The photograph at the r p tAis i u 1/ // r S/ rial that hdi 
the lead for 100 mdrs At the t f to t t it Ford ii irk 
rktf motor geared to tf f t i h li 
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Clean Comfort in the Home 


How the Coal-burning Furnace May Be Converted to An Oil-burning 

and the Results of the Change 

By Imm S Treadwell 



IHL difficulties of th(. of a toal 

burning fuinotr hii iniiny ll is nut 
only npirs«ui> to pun hune a large 
quantity of fui I if^ually at a time wlieri 
thr houMhfdd liiiaiKr*i ure rather low 
but it IB also nccesHHiv to |k nodKiilly transport ihu 
fuel from tht storap^t bin I » the funiatr by hand 
and to otherwisr iiki luie of the hrali r The 
shaking down and iMiK\al of ashes is a dusty job 
and one that the house owner would bi. 

only too glad to (.ti aw ly from Fliese and other 
objei tinns to thi use of (oal as a house heating 
fuel have ltd muiiy 1 1 find a way out of th< difficulty 
At the prtstnt day htiuse htating by means of oil 
seems to Ih the solution to the problem Oil holds 
many advaiituj,tH It is tosy to oblain and to store 
and a well designid and properly lonstruttid oil 
burner will operate throughout an entire coM seanon 
without any attention whatsotier on the part of the 
owner 


How to Silert an Oil Burner 

l^hen tht house owner is considering the insialla 
tion of some m w t\pe of heattr in his piestnl coal 
burning furnate iheie an two qutslions that an 
uppermost in his mind llii first is * How dcus (ht 
cost of oil compare with coal ^ * 1 ht bet ond ques 

tion IS “What is Iht btsi oil healing dtvito to in 
stall ^ 

A toiiMderatioii of ihe tost of oil burners and of 
their installations as will as of iht a(ces84»ries nec 
essary brings us to thi t out lusion that at tht pn sent 
lime, there is but little saving in cash thU can Ih 
effected. However thert art many adianUj^ts on 
the side of the oil burner that would Itiid to ovci 
c ome even an increased cost 

A fair (omparison of the cost of a good grade 
of fuel oil as against coal ran bt (htaincd if wi 
consider that 100 to 12^i gallons effititnlly burned 
will provide the ^aine amount of ht at os one ton of 
a good gridt of hird coal At 10 ttnts per gallon 
or less aiiordiHr to the market it is obvious that 



llMlarUu. 

SWl { OM AIM'D 

Hire fh m^rhattt^ri t in thr tuh ptt Only the 

rarbirtor ti out He th h iter Thr mrrhani%m. u jb^ 
portL i ly cgriflgs t d aUn vbrattoi and noiv 


there will be an actual Having of from 2S to 40 per 
cent in favor of the oil There is, however, the 
addiDonal tost of the pilot light, plu^ that of the 
t let trie current for the automatic control and motor 
For the pilot light, the cost of gas will average 75 
cents to $l 25 per month, and for electni ity, $1 25 
to S200 per month, making a total of from $200 
to l-l 25 per month Moreover, heat will probably 
be used at least a month longer each year because 
of the automatic functioning of an oil system on 


Solving tho Heating Phiblem 

It Is bat honu to want the grealeat 
comfort in one’s home, and so the prob¬ 
lem of heeting the home m an e ffici e n t 
and healffifal manner is one that occupies 
a great deal of attention The merket hea 
recently been Booded with BnmerDUB types 
of od-bonung devices that are des igne d 
to be used m stendard coal-buming fur¬ 
naces The mterast in t h ese has been so 
great that we have made an extensive sur¬ 
vey of the situation and this has led to 
the condouens that are put forth ra the 
accmnpanyuig article In the selectioo of 
a home-h e a ting plant of the oil-buniing 
type, the average person should not feel 
competent to judge for himself as to the 
one to buy Thm unportenf detail should 
be left to some <me who is constantly n 
touch with the oil-bumer inaiitifactuniig 
field If any reader who desiras to install 
a new heafang system will follow this 
article, we are quite sure that he will have 
fattle or no trouble with an otl-buming 
plant —Thm Editor 


I hilly nif>rniiigs and nciiing- when buildm,, a coil 
lilt would be too much trouble It w this la^^t con 
sidrratinn however that makc*« an oil heated furnace 
de<4irabk for it provides an tven temperature in the 
house at all times indepeiidiiit of human effort 

The cost of a good installation im luding a stor 
age lank of about 275 gallons lapaeity runs from 
150 to 550 dollars or even higher Although there 
are ehra|>er devices advertised it is usually found 
(hat cither they are not as dependable or that the 
eost of tlic extras which are not included in the 
ad\erti*«ed pnec for the innhanisro when totaled 
Hill rdiM the complete cost practically up to these 
figures 

It IS obviously impossible for us to advise each 
individual reader as (o the hjM of oil healing device 
thil IS to be installed We Inve illustrated on these 
liagi*H several tyjHs of oil burners that can be m 
st illed in standird coal burning furnaces Probably 
(he ImsI thing for a furnaer owner to do in order 
to determine the type of oil heater that he should 
buy IS to communiiale with ihi manufaiturer of 
the I CMil burning furnace that he has on hand They 
will pn I ably Ik. able to tell him just what type of 
oil burner will be most satisfactory for use in con 
nee Don with that heater Another good plan ii to 
gel in touch with a company of beating engineers 
They can act in the capacity of consulUntH and also 
as an intermediary between the consumer and oil 
burner manufacturer This latter course will not be 


any more expensive in the end because the company 
of heating engineers will get their commission from 
the manufacturer of the oil burner that yon pur 
chose Furthermore, their expertenoe with all types 
of coal burning furnaces ana with the installation 
of oil heaters therein will enable them to advise the 
consumer in the most mtelligent manner possible 

In general, there are two types of oil burners on 
the market today In one type, the oil is thoroughly 
atommd and mixed with air This process is 
earned through by means of an electrically driven 
pump Ihe other general type uses gravity feed 
It IS interesting to know that the United States 
Department of Agnculture bos earned on numerous 
tests with these two types of fumares and the results 
of these an expnssed in the following paragraphs, 
quoted from a recent report of that department 

Good rombnstlon Eaaential 

* The tests rondui ted show that thi atominng tjrpe 
of burner js r in effic lency and has Ir^ tendency 
to soot than the gravity tyjie FuiI oil will not 
burn readily when a flame is applied to Us surface 
and hime the oil must lie prepirrJ for lombuHtion 
In the gravil) fetd type some deviic such as a hot 
plate i« necessary for volatilinng the oil In some 
types the ploU m heatid to git the (ire started after 
wliiih the heal of the oil burning on the plate is 
relied upon to keep it hot 

\ir Is gencrilly brought into the fumaie by the 
nalunl draft pioduied by the chimney Ingenious 
methods hive been uvd to induce an intimate min 
gling of thii air With the viponzed fuel In general 
good combustion m not secured by this means Wliilc 
ihi prjiKJpli seemn simple enough the fuel and air 
are nut mixed with suflif lent thoroughnesH to produce 
a good clean flame In tht cheapest burners of this 
(la-s the burner is stuiud and controlled by hand 
The atomizing t)pc of burner includes tlu spray 
type and those wbuh break up the oil by forcing it 
under pressure through a small opening air being 
siippliid to the flanu liv a blower or pump arranged 



. AN FFFinFNT TYPE 

After a has been emaUtfid oU is thrown from a spuiMlng 
disk through peri^eral breahfrs Thus a suirling motion 
u mperted to the mixed eases of oombustlon 
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A rOMHKOMfSL UNF VIK1IIOI) 

In thin type of barntr no speed netting u ni/n ted The rxistu g gr te and but are 4 /ri/ ittoi f th t K ga e % drau i t th II r I i / th th ty r tart 
fuM^ mih fee brick gunag « refroetory surface which odds volaiiltsatiun. of the otl tng tht 11 an n of tl c k at un ts t id ff it g g trill ft! fiim 


M> that It can be regulated Tbr ^pia> t>pi if 
burner coiuuIb print ipally of an air and oil nozzlt 
arranged so that air from a motor dnx n < ompresaor 
blowa diretily over the oil nozzle, creating a partial 
vacuum Thu drawn from thi oil nupply a finely 
divided oil spray in somewhat the same manner an 
goa 18 supplied to the cylindin by the carburetor 
of an automobile The rate of feed u controlled by 
Uh air pressure and nozzle opening Automatic 
control with a thermostat u generally used 

"For the atommng type, gas or elecintity or pos 
sibly both, w required for ignition and electncily 
u used to operate the motor which drives the blower 
and oil pump unit 

“Gravity type burners ore mKtalled at a lo^t as 
low as 30 dollars, but id addition to the objection 
of sooting and inefficient combustion, they require 
a high grade fuel costing more per gallon and con 
taming fewer heat units per gallon than lower grade 
oiU“ 

CJeonlineM an Attractive Feature 

After oil heating ha^> been inslalled, the furnaie 
man—be he owner or hired—is done away with and 
the idiosyncrasies due to indiMdual methods of firing 
are eliminated It is only necessary to start the oil 
heater in the fall, to set the automatic temperature 
regulator at the desired point and forget about the 
furnace for the re^t of the season 

fhe fuel oil that is eraploved in connection with 
an oil burner is stored in a tank buried in the ground 
outside of the house A filler pipe for this tank 
extends out to the curb In order to get a good 
idea of the comparison between coal and oil burning 
facilities, form tht two minlal pictures described 
m the following sentences A tnnk load of coal is 
driven up to the side of a house, the coal chute put 
in position and bag after bag of coal rattles down 
the chute This nerve racking noise continues for 
possibly half an hour After the coal man drnes 
away, small pieces of coal are found within a 
radius of five or ten feet around the window or 
other opening through which the coal was intro 
duced These must all he picked up in order to 
keep the yard looking neat After the furnace has 
been in operation for some time, the ash pile grows 
steadily hi^r and higher An ra in comes and 
It away. He charges for Jiis labor Hie dust 


that IS nrecbbaiily stirred up during his work is 
most annoymg as it will Mft into the hou^ and 
Mttlo everywhere that it is not wanted 

The other pu ture is far simpler An oil tank 
truik draws up to the curb and places a delivcrv 
pipe m the tubi that connects wi h the home oil 
tank In a few moments, a hundred or more gillons 
of oil have been delivered without noihc dirt or 
trouble and the tank drives away This is the last 
that IS Min of the fuel, tilhcr in lU original form 
or in the form of a burned residue There are no 
ashes to be removed 

In one of the types of burners that wc illiistraU 
an erauKified mixture of air and oil is shut down 
ward toward a surface df heated briiks that have 
btni placed over the old grali and iround tlie fire 
box The reflceled heat from Uhm. hnrks reacK to 
produce more efficient combustion With this type 
of burner, the bricks ran be removed fiom the fin 
pit and the furnace used for coal burning in lase 
this should be necessary, due to a temporary failun 
of the electrical supply to the burner unehanisrn 
Another type shown is that in which praeticall) 
the entire inedianism u set up in the ash pit with 
the ordinary coal grates removed Oil mixed with 
air u thrown from revolving or stationary periph 
eral orifices througli breakers beromeH volatilized 
and IS burned like a gas The inechaiiical mixlurr 
of oil and air » sometiines agitated further and 
projected toward a hot iron surface or u glow in 
refractory substance whiih aids mon romplet< <o»i 
bustion A pilot light fins the oil and a thermostu 
TT^pon^ive to the heat of the rooms lontrols thi 
speed of the acluatmg motor 

A combination of the two tvpcs of hurnerb de 
scribed above is also illustrnted Tii this veiy effi 
cient unit, the actuating mrihambm is placed outside 
of the heater and a burner in the pit causes thi 
lombustiou of the oil This particular sys'im dois 
away with the necessity of hiving brick linings or 
specially conslnirlrd r^ractory bnfflcb 
There u one other feature to be found in eon 
nection with oil heating that we must not fail to 
stress It IS one that will appeal to all as it enabhs 
the home owner to obtain more spat e for living or 
recreational purposes When a coal burning fumarr 
IB used, a lar^e piit of the cellar is taken up by 
the coal storage bins The ash receptacles that are 


u ntdssaiy put of tin furnaii ejuipinenl also like 
up spaci rill very nature of thi foalburniii„ 
furnuie eliminates the viluc i f tlie remainihr of the 
(cllar fir unything iIm ihtn f'lr the storage of 
materialb that an not dimagcd by dust and dirt 
All thib is not the use whin nil heating is Ubcd 
Thin thi Ik iter and its apparat h takes up only a 
very small pirl of the cellar I hi nmainder at 
once liciomes availabli for other purpoMb and ihe 
avenge honii owm r, after inst illiug oil heat, usually 
takes advantage of tins at onu It is not infrequent 
to find thit a billiard or card nom has hern built 
m the place that fomurly was oceiipiiil by the coal 
bins A very ronieiueiit laundry also can be located 
in the cellar PI ly riMUiis for thi children and 
olher spdci sjvin,^ icb is will present themselves 

Even leinperature Promotes Health 

It must n )t bf thought that tlie construction of 
buch roon s m a basinunt will be hif^hly expensive 
The coi inrv is true Plasli r Imard lan be used and 
the walls < in I e papered nr painted at n low cost In 
many cases the man of the f imily will take delight 
in the woik entailed lu building these rooms 

^ith coil burning furnues of any kind, regard 
less of whdhir they be of thi hut air hot water nr 
Hlfdin type ihe fumis from the burning coal arc 
bound to git into the houM and to cause a disa 
,,retdblc Mlllement of dust This is not only bad 
fiuin in esthrtii Htind[>oint but the cffiibi of 
ihi fumes on health an di teiimenlal W ifh oil heat 
ing all of thib is done awiv with The house is 
always healed at an even Unifcrituie due to the 
ihennostitii regulation possil le and in this manner 
hesUh IS agiiii prom led It has bien said by those 
who hive ncier invisii^. in d i il furnaics to any great 
extent that oil liurneis arc noisy m operition I his 
was Hue if some «f the original tyjirs but Trceiil 
impiovcraints Invi done away with tins and other 
diriiiiniich and the publn todiy can puiihisc 
welldisqncd oilbiiiners that will operate with the 
greatest ifliciency and with tlie least amount of 
trouble and attention 

1/omic physus protides th Jty to the hidden 
eerre/e of the atom In Us evci/t I Uatt the atom 
dors some n markable ^stunts * S >rtn of th e 
Hill he ixpUitaednext month lyu notedphysuist 
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A MINE ROOi! COl LAPSES A SUBSTITUTE FOR THE MULF 

The txcttvaiun of wan itf* underlying ntrutm of tool frequeniiy cauiei heavy lenlemenu The male working eating itabled thouMonds of feet below ground M a muM mu ona of 
at the turface Thu thowe lUck a aettlement aided by a bursting water main the cunouUea of mining Now a storage baUery locomotive hauls the coat 


Uncle Sam, Spendthrift—V 

Waste in the Mining, Marketing and Using of Coal, and the Remedy 

By J Bernard Walker 




AVF you ever senoutly considered how 
largely not merely the comforts hut the 
hart necesHities of your daily lift arc 
dependent upon coaP Do you live in 
a city^ If so, note (hi following facts 
Your daily life begm<t with the ptesmng of a hiilton, 
in ii^ponse to wiiuh coal, m thi form of cliitric 
light, answers your call The southern grape fruit 
with winch you start your Lrrukfa<H is on your table 
because ice and the locomotive, in order to ^et it to 


your table have lonsumed an amount of coal equal 
to iht wric^ht of your trape fiuit Coal as power 
cariies you to >nur factory or office if to the factory, 
your labir \s aided by coal through a power driven 
machine if lu ihi ofhee you arc lifted to your floor 
by coal acting llirough an clutrually operated ele 
\alor By the wiv this verlual Iransporialion ser 


vice consumes m Ntw York City alone, 250 000 tons 
of croal per ir 

If you haM tin mehnation and means to be up 
to date, your home is replete with many kinds of 
labor saving clutii til) driven appliances for the 
operation of whuh > ii ore indebted to that silent 
but everpresent friend king (. >al ’ 


Fertilizer From (oal 

So great IS the contribution of loal to the daily 
life on the farm as to justify the hLoIc ineot Phe 
alory if wheal is the story of eual lo provide 
modern farm machinery involvcH the use of (o»l 
}n mrhing tin ir ui out of the ore, in rediii ing the 
iron to Nletl and in fashioning the steel into the 
harrow and llie ph ugh We bear much in these d lys 
about nitrogen feitilizcrs, of whuh hundreds of 
thousands ol tons arc used every year on our farms 
Tlw nitrogen is a 1 \ pr kIucC of the coke oven and 
one hundred and thirty tons of coal have to pass 
through the oeeiis 1 ) rodun iOQ tons of coke 

We are proud and justly so of the Americain 
harvester and ihreshinp machine—loal has made 
them possible The mo\ement of the country's 
cnorinms crops to market could be accomplished 
in no other way than by our railroads, which are— 


and for many decades lo come, at least in the wheat 
growing districts of die west will he run by coal 
Coal drives the flour mill snd for every pound of 
bread it is necessary for the baker to burn up one 
third of a pound of eoal 

1 he United States ( oal ( ommission says that be 
tween 40 000 and 50 000 tcins of coal invisibly 
reaches our table every dav but even that amount 
18 small compared with the annual production from 
our mines of 500 000 00(f tons of biluiiiinous coal 
Of this total, 28 percent goes to the railroads 25 
percent to the boiler Iioums of factories and mills 
15 percent lo the coke ovens and gas plants 10 per 
cent lo the homes cjf the |)eopU 7 percent lo the 
etc c I plants 7 percent to the power houbcs and street 
railways 4 percent » exported, 2 percent provides 



MACHINE REPLACES THE MAN 


Tko coat-cutting machine now eases the tabor of the nuner 


power at (he coal mines, and the lost 2 percent repre¬ 
sents steamship fuel 

Truly, the dependence upon coal is not merely 
countrywide but js all embracing Hence the ques 
tions of the reserves of coal in the ground, their 
ultimate exhaustion, the rate at which they are being 
mined and consumed and whether they are being 
mined and used wastefully should be of the very 
deepest concern to every American cUi^ 

Skimming the Cream of the Coal Mmea 

The entire coal resources of the United States 
exclusive of Alaska, have been estimated by the 
United Slates Geological Survey at the enormous 
total of I 535 090 990,000 tons, which is nearly one 
half of the total resounes of the whole world Ihu 
estimate was madi in 19H The annual consump¬ 
tion of bituminous coal was 417,111,112 tons in 
1910 and 379,185,820 tons m 1918 Tlie total pro* 
duclion in this country from the first opening of 
mines to the end of 1918 was about 13 billion tons. 
Comparing this with the estimated coal reserve of 
over 3 515 billion tons, it would look as though the 
last thing the United Slates has to worry about ia 
the exhaustion of its coal supplies 

But, when we look into the details of the cool 
situation, we find that it u not so favorable as the 
naked figures suggest In the first place, of the 
inonuous total given above, only 21 billion torn 
represents anlhraute and less than half of the total, 
or 1 441 billion tons is straight bituminous coaL 
The balance » made up of semi bituininous, oob- 
bitunlinous and lignite Furthermore, during the 
years in which the country has been mining coal, it 
has naturally mined the best coals and thcM wfaidk 
be nearest to the manufacturing and indostnal cen¬ 
ters As Dr George Otis Smith, Director of the United 
States Geological Survey very pertinently has suted, 
”To the coal eonsuroer on the Atlantic Coaot, the 
average life of America's great cool reserves means 
much less in dollars and cents than the approaching 
exhaustion of the fieleb that lie neereot hit boiler 
house • • •** The tonnage remaining in the greet 
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pfoAMmg lltfldi of the out li to kmited «• to nuke 
eoftl-taving a topic devcrvmg the best thou^t of 
thoee ooocenwd lo power generation Mr Leaher* 
anotl^ authonty* tayst ^The production of one 
billion tone of coal (aa againat the present produc 
tiOB of say 500 million) in the Unit^ States in one 
year, is to be expected in the not very distant fu 
ture.^ 

Aa in the matter of our oil reserves, so in the case 
of ooal—we have been slumming the cream by nun 
ing OUT best coals and leaving lo posterity those 
which are of lest value and will cost more to re 
cover and transport In 1881, the Pittsburgh bed 
u Pennsylvania was yielding 10 milhoi) tons a 
year and the life of that field was considered to be 
a matter of 30 generations As a matter of fact, if 
that rich field continues to be mined at the present 
rate, the exhaustion of this, the largest coal bed in 
Pennsylvania, will take place vnthin not 30 genera 
Hons, but one Again, the Georges Creek field—' 
the main source of coal in Maryland—was yielding 
two nullion Ions per year in 18M and was estimated 
to have a life of 150 years *To date,** says Dr 
Smilh, **80 far as the big vein is concerned, the field 
It regarded u almost worked out ” The estunates 
of the life of the famed Pocahontas field have been 
reduced from four or five generations to two or 
three The above are the fields which produce our 
choicest industrial coals, and although the outlook 
IS better in the coal fields of Ohio, Indiana and 
Illinois, the coals arc poorer and more remote 

Huge Loss of Coal Avoidable 

Since we are uning up the best of our coal at a 
rapidly incrca^^ing rale, the question of et inomical 
practice in mining below ground and in the use of 
coal aliove ground lakes on very ^riat impoitance 
Arc we wasteful with our coaP Is tin re a call for 
thrift in the mine and the factory ^ Most assuredly 
there u a call fur thrift in the mining of coal for 
in a repoit made iy the Bureau of Mines to the 
United States Coal Comniiiwion in July 1923, wc find 
the following paragraph ‘ During the last 10 yrar% 
when the average produrtion of all bituminous cool 
in the United States was 183 million tons per annum 
there was lost each year a total of approximately 
2S0 million tons of coal Of the total loss, approxi 
mately 140 million tons could have been avoided if 
better methods had been employed* 

In 1912, the late Joseph A Holmes First Diiector 
of the Bureau of Mines, ntated that, “in mining coal 
in the Lnitrd States probably one third of the bi- 



A MODhRN COAL BRhAKER 
Here tht cotd pastn throMsh the breaker uhtre U u toried 
to sue, cleaned and deiitertd to coal tratni 


luminous coal and about one half of the anthracile 
coal are left in the mine, and it is cHtimatid that 
since coal mining began, two billion tons of anthra 
cite and thne billion tons of bituminous coal havi 
been lift in the ground, under conditions which make 
future rccevery highly impnbibli 

Losses in mining may be < ^nsidcred as those 
which an unavoidable and those winch are avoid 
abli Unavoidable losses an the se m which it is 
impossible, profilibly lo se{»arati llie coal com 
pUltly from the impurities cither in tin mine or 
HI the coal cleaning estahliHlimints above ground 
Other unavoidable losses occur when u coal bed is 
loo thin to work profitably, or win te, in i (hick l>t d 
there are faults and disturbances or a dangerous 
or treachercua roof, or where overhead wiUi courses 
would render it dangerous ti the men employed 
Avoidable losses are those due 1 1 iinprojier im (h 
ods of mining bid engineenni^ in canying out those 
methods, carclesb cleaning f llu e< U excessive 
blasting which blows llte toal into dust poor mtlh 
ods of transportation such as luiJin,^ the pit cars 
too high, using ears with eiaiks or doors that let 
the fine coal sift out, and leaving unnecessarily 


large supporting pillars, the coal in which often is 
nut recovered—this last representing one of the 
greatest losbcs in mining 

Having considered the causes of waste and the 
remedies thnefor in the mining of coal let us turn 
lo the er>naumrr and ask whether the future holds 
a promiw e f ee nomv in the < onsumption of coal, 
comparable to that whieli as we saw in our last 
chapter ran be nulizeel I y more scientific oil refill¬ 
ing and mure econumual niuUirs 

Ruilroada inerrasing Ffficiency 

Wc are dealing in this story inuinly with bitumu 
oub coal of wbuh, as we bivi veen, the United 
Mates contains some 3'UX) billirn tons as against 
21 billion Ions of anthracite Limitations of space 
prevent our considering the possible, rcoiiomies that 
can be secured in the various industries which are 
the prinLipal users of biluminous coal It will suf- 
hee to siiow what has actually bun done in tSe re 
duction of coal consumption on one particular rail 
road, the Dilawore and Hudson, lo whose president, 
Mr L F Loree, we are indebted for the following 
slate tnent Ht tells Uh that in 1915, the typical 
freight locomotive of his road was using saturated 
steam sliding valves and single expansion rylindem 
In mov ing 1 000 ae tual gn ss ton miles ineluding its 
own wri^hi < n a 0 S |m ii ent ^rude at average freight 
tram speeds this locomotive censumed ICO pounds 
of coal Ihe firM marked improvi iiient wan ilie ap 
plication of bujier heat and iht substitution of piston 
v lives for sliding valves I lie fuel f nsumplivn of 
this ei pne in doing the same w )rk was 1 tO pounds 
In 1921, there was 1 roiit^lil out the Utrntt> Allritj 
with a water tube type i f firebox super heated 
(■team, and multiple expansion lylindtrs with lirge 
valve and perl openii gs I his engine doing the 
same work undi r the same oprraliiig eondiUona, 
redii ed the fuel eonsuinplion to 55 p unds of toal 
Thus the same work is d vne with a rediic lion of toal 
eunsunipliun within ten yeais from loO pounds to 
55 pounds and he it refiHi]i]>ered (bat 25 percent 
of our t numinous ei is < oiisunit d on the railroads 
By such scuntiiic designing coupled with intelligent 
birnilor ee one lines m varying degrees tan be 
secured throughout e»ur industrial life 

In our A01 ember /viue ChapUr h I of this series 
on consenalitn tail appiar It uUl deal uuh 
the Jepltrahle extinr/ion of lome of our finest 
fisfune% as the result of the spendthrift extrava 
fiance of the patf 
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TiIL VALln ( » IHL SKAGIT KlVU IN THL StAT> OF WASHINGTON Is A TVFirAL GlAdAL VaILCT U SlIAPn IN ( ROkN-SUTION 


Little-known Ice Ages of Great Antiquity 

Most People Know of One Glacial Period. But There Were Several Before That 

By Albert G Ingalls 

H ” FOLOCISTS usTil to beluve that iti the 
beginning tin earth wqb molten and 
that It rookd down all through the 
geological agr«i, until rointiarativtly n 
u,ntly, os geological time i% reckoned, 
when It reached a point where the glacial period ar 
nved Today we know this belief to be wrong 
While most modern geologuts atill behe\r the 
juvenile earth waa molten they know now that the 
glacial period which came about half a million 
years ago was only the lost of a long senes of (,1acial 
periods which began comparatively early in gcolog 
ical lime—say, some thing like 500 000000 ycorij 
ago 

Usually It IB thi glacial jieriod of the Pleistocene 
Epoch—less Ulan a million years ago—that is meant 
when the geologiirt says the” glacial period Ihis 
however, is only bi uuse wi know this glacial period 
best, and hecuuse for a long time it wss thought to 
have been the only one in the larlhs history 

Our Preoent Cbmato Is Abnormal 
To establish a proper sense of lime proportion, 
the following ice ages art known to hive occurred 
In the Pleistocene hpoch the ice BpO just mentioned 
began about 500,000 years a^o and ended in our 
latitudes, about 25,000 years a^o In ( ncnlind 
and Anlarctic'i it has not yet ended Other icr ages 
oct u rred in the Eocene I: po< h about 20 000 000 
years ago at the end of the Tnassic Period of the 
A^e of Ri pi lies" 65 000000 years ago, early in 
the Permian Period, shortly after the greatest coal 
forming perod about 90 000,000 years ago, at the 
end of tht Devonian Period (“Age of Fishes”) 

120 000 000 vcirs a^o in the Ordovician Period 
(marine inverltbrates) 190 (XK) 000 years ago, in 
the Cambrian Period iOOOOOOOO yean ago and 
in the Archaean Fra (* Age of Primal Life”), at 
Ica^l 500,000 000 years af,o 

Life then has expemmed many periods of cold, 
at leant in parts nf the world and triumphantly has 
survived tium all In fact many scientists believe 


the lie ages had much to do witii hastening evolu 
tion, through increasing tht iitruggle for cuslence 
Recently a notable book, seini scientific nemi 
popular, cojieeriiing ice a^es was published * Ice 
Ages,” in fact, is its title and its author is Professor 
A P Coleman of the University of Toronto No 
such book boa been available before Professor 
Coleman has spent most of Ins life studying the evi 
dtnees of past and prc*.ent glaciation He has trav 
elcd on every euiUinent lie has probably gained 
a more rounded knowledge of ice ages than any 
living authority “Ire Ages ” (Macmillan and Com 
pany, 1926) is a summary of his life investigations 
Instead of beginning with the earliest known ice 
age Prof Coleman begins with the last and then 
works baikwards in geological time We are not 



•VAHVtS IN PLnSTOCENE fLAYS NEW JERSEY 
Portwa are annual layera of h/i and cUsy dfpoaUed m Utkea 
bordering retremttng ice MketU They ore hha tree ruigi 


now living in the earths normal climate. Prof 
Coleman points out, but instead we are probably in 
the closing stages of the Pleistocene ice age The 
fossil record found in the rocks proves that in the 
main the worlds climate has been hotter than at 
present 

Perhaps we take too fully for granted our salubn 
ous climates Do we stop to wonder how the earth 
came up through half a billion years without losing 
Its animals and plants because of some cataclysm, 
some even lesser accident^ Life is possible only 
between very narrow ranges of temperature Had 
those ranges been transgressed rather swiftly, life 
could have been destroyed as one accidentally de^ 
Btroys the life of an ant on the sidewalk That a 
little globe like the earth, exposed on all sides to the 
cold of space, should have maintained its tempera 
ture wilhm the narrow limits of 32 degrees and 190 
degrees Fahrenheit for half a billion years u a 
most aslomshing fact when we come to wci^ it 

Ice Ages Aided Evolallon 

Yet to man and other forms of life, ice ages have 
been most significant For each of them constituted 
a severe test for living beings Only the fittest sur 
vived them Fvolution, nearly stagnant m the long 
stretches between them, must luve speeded up 
enormously at such “hard" tunes Many believe 
that but for the lost i< e age there would be no human 
beings on earth There would be apes And, sug 
gests Prof Coleman, “It may be that the races of 
civilized man are nurely evanescent phenomena 
bound up with the bracmg climates of a brief loe 
age, to sink, after a few more thousand years, into 
a state of tropical sloth and barbarum when the 
world shaJl have fallen back into its usual relaxing 
warmth and moisture '* The Universe; the sun, even 
the earth does not care whether roan contmuee to 
enst and advance or not 

In the last ice age, that of the Pleistocene Epoch, 
the loe spread over Canada and our northern statea 
four tunes The ice was doubtless more than a mile 
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in vertical thickoeu At each of these four ad¬ 
vances the southern boundary of the ice stood at a 
different place because the four ice advances were 
lot equal in strength 

Between each of the four advances or stages the 
;reat ice mantle melted back to the north, in some 
lases as far as it has at the present date—possibly 
farther These were the **intergUriar* stages, and 
lome of them lasted in themselves from .10,000 to 
L50.000 years 

Now we go back forty times as far as the begin¬ 
ning of the ice age discussed above, to the Eocene 
Epoch when the ancestor of the horse was the sixe 
of a fox and had five toes, and man’s ancestor was 
not yet even an ape The ice age of the Eocene was, 
ftowever, a minor one. Glacial dnft of that age has 
been found in British Columbia, also at Ridgeway 
ind Gunnison, Colorado, again in Australia and in 
4ntarctica, in the latter of which an ice age—that 
of the Pleistocene Epoch—still lingers. 

The ice age of the Eocene, 20,000,000 years ago, 
was probably limited to elevated regions and httle 
importance would be attached to it were it not that 
it had so great an effect on organic evolution It 
cooled the earth’s warm climate and probably ex¬ 
terminated the giant dinosaurs that had long domi¬ 
nated the earth Thus the tiny maramals inhented 
the earth, rapidly making the best of it, evolving 
into the mammals of modem days. “But for the 
alight dip in temperature,** says Prof. Coleman, 
speaking of the ice age of the Elocene, “too amall to 
be called an ice age, who knows but that some elect 


form of dinosaurs might now stand at the bead of 
land animala and some pterodactyl rule the air*” 

Most significant of all ice ages was that of the 
Permian Period about ninety million years ago 
Strangely enough, its greatest extent was not at the 
preaent polea of the earth, but in India, Australia, 
Afnca and Brazil. It was a great surprise when 
geologists found glacial deposits in these unexpected 
places, and saw that they contained tlm same boul¬ 
ders of granite that we find m our northern fiilds 
today, incorporated with what had once been glacial 
clay or till, into solid rock—and between such de¬ 
posits of “tiUite** found layers of coal formed dur¬ 
ing interglacial stages of ninety million years ago 

Prof. Coleman visited India where he was able to 
measure the direction of movement of an ancient 
glacial cap of the Permian Period by the plainly 
visible sinations on the surface rocks of that day 
“The crumbling facse of the tiHite,” he says, “might 
well have been boulder clay by die shore of a 
Canadian nver “ In Afnca he found much the same 
evidence but it was even more widespread than in 
India. So thoroughly consolidated was this ancient 
till that he says, “Attempts to break out pebbles 
from the matnx were usually failures, since the frac 
tures passed through matnx and stone impartially ” 

Soatbern Africa Under Ice! 

There is ample evidence that the Permian ice age 
lasted through 2,000,000 years, for the African lilhte 
accumulations are twice as thick as the tills of the 
last ice age The glaciated area in Afriia probably 
extended northward even to the present equator, 
thus covering all of the southern half of Africa 

In Australia the essential features are similar to 
those in Afnca, even to the existence of interglacial 
beds Here, too, the ice moved toward the equator 
In Brazil, Argentina and Bolivia during some of the 
Permian Period, there waa an ice rap 2,.180 by 1,100 
miles in extent Other evidences uf this ancient 
glaciation may be found m Nova Scotia, and at 
Squantum, near Boston. 

“It IB not surprising,** continues Prof Coleman, 
“that the life of the world suffered great losses diir 
ing these changes of climate, clearing the way for 
great advances when the glacial hardships were ovei 
But for thu rude interruption possibly gigantn 
insects with large brains might have led the world 
intellectually in later tunes instead of vertebrates 
Knowing how eflicient and ruthless are the uwtimUi 
of our tiny modern inaecta, the thought is somewhat 
appalling.** 

The ice age of the Devonian Period la not very 
important, and we must also skip thooe of Silurian, 
Ordovician and early Cambrian times. In the Ar- 



CAMBRLAN PLRfOD TILLITL, UTAH 
Clonal rfri/l boulders of gneiss and i/uortsite in former ciori 
three hundred miUwn years old^ now whoily coutolidaiea 


chaeun Era not long after the earth's < rust was molten 
we find evidences of another glacial period similar in 
intensity to those of the PlemiotTne and Permian. 
The inoHt striking of these exists in Canada, where 
the ice of the Pb isloi’ene, which came 500,000,000 
years later, actually laid Imre some of the lilliles 
of its earliest known predecessor' Near Cobalt, 
famed Canadian siUi r mining comp, tillites with 
striate<] surfaies and angular rock fragments are to 
he found Prof Cxileinan states that “the glacul 
origin of the Cobalt tiHite is as well established as 
that of any other ii^ age ’’ 

But we cannot go further Enough evidence has 
been addud^l to show that the earth was not, as was 
formerly supposed, in an uninlerrupted state of 
warmth during its early and middle life, any more 
than it has been in comparatively recent times. Also 
that there have been many relatively short penods 
of cold, and that these have had an especially 
significant effect on the ovohilion of animal life, 
culminating in man himself 

What caused the nr ages ^ Of this, man is still 
Ignorant In his last chapter ProC Coleman reviews 
the several theories that are worthy of consideration. 
But he says, “No theory is generally accepted. The 
opinions of those who have written on the subject 
are hopelessly in contradiction with one another and 
good authorities are arrayed on opposite sides.” 

Someone <ince surveyed the whole of glariological 
literature and counted 77 theories that have been 
proposed to account for ice ages—or was it 777^ 
Who, then, dares add another? 



IC&WORK PERFORMED NINETY MILLION YEARS AGO STRIATED HOCKS AT KIMBERLEY, SOllfH AHtlCA 

^ migetor of the Permian Period striated and poUshed tkU rock in AmstraUa exacUy as 4he The glacter that smoothed and scratched this rock might eastir have done i/i work 

iieiMteeona gtacten poMod rocks onfy ona hundred thousand years ago Greenland yesterday, for the evidence, despite Us great antiquity, is yiuf os obvious 
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t\( WAflNO DIRT AM) RLHOVINO Kl BBISII WORKING ON THE SHATTPRED ROCK 

Tht ilnm hoi I a bunly rngaitd ui rrmoumg Ike earth The derncki i me 0/ them The blaetej stone u Acinf nmovej by the Ueam tkov h Many Mcate pane are thomi, amait 
uppon d of rueet Irvrt on tunbrr loven are kandUnt the rubbuh ung filting and tubtegueat kouting by one ol ike derneht at street level 


Huge Job of Solid Rock Excavation 

How Engineers Drilled and Blasted Through 50 Feet of Manhattan Rock to Reach a Firm 

Foundation for a 45-story Building 

By Frank IF Skinner^ C onsidling Engineer 


ITIIIN a fiw months the new tenants of 
offices in Uie 45lh story of the New York 
Lift Insurance Building will have 
from their windows, a wonderful view 
of a metropolitan panorama unrivaled 
in the world This they will ace from a point 100 
feel or more directly above the place where once 
stood ^140 feet above the pa\emtnt the exquisite 
figure of Diana that dominated the Madison ^uare 
Garckn Building 

This hisioncal structure so inseparable fn m 
many pages of New York s history has been ruth 
lessly demolished and great quantities of the ground 
beneath its foundation havi been removed to make 
way over the whole area of a full sire city block, 
for the sub<itniLlure extending four stones below 
street level of the new skyHcru|»er Thi^ involved 
the excavation of marly 150000 cubic yards of 
earth and stone from a pit 72 fcit deep The method 
and appliances for its safe and rapid excavation 
U the heart of thi ^reat niy with ut injury or 
danger to life or property was a worthy ingmeering 
feat It 18 all the more notable because it was ac 
complishrd so easily and simply dincted by skill 
and expericnie that coordinated in army of men and 
ibo most powerful and improved machinery in effi 
cient operation 

Pit Kept Clear of I>rmrka 

Although few buildings in New York ha\e four 
stones below the street level, yet many of them have 
foundations carried much deeper than this and the 
latter almost invariably atop as they reach satisfac 
tory rock bottoms They are generally sunk by the 
fneumatic caisson process through the treacherous 
quick sands and subterranean nvers In the new 
biilding Burh diAcuItieb were encountered that it 
was necessary to penetrate nearly 50 fed through a 
s( lid bed of hard rock hundnds of thousands of 
tons of which were blasted by high explosives and 
hiiidled by powerful mathinery that reduced hand 
labor to a minimum 

Because the slow demolition of the old Madison 


Square Garden had greatly delayed the building 
schedule the contractor concinlrated his entrgies 
and resounis on securing the greatest rapidity and 
efficiency of operations Instead of setting up der 
neks here and there, or pirh q s building a system of 
railroads to convey the exca\ated material from all 
pi ints to a central loading station, thus continually 
shifting his plant as the pit deepened he kept the 
nhole 200 by 425 foot area at all tiroes clear of 
obstruction and (ommanded most of it by a great 
Imttery of eight huge dirricks installed around the 
edges of the excavation at stmt level From htri 
they real bed over almost all of the working area as 
well as the adjacent streets, and were permanently 



IN THF DtLPEST I \i AVATION 
Notice parttculariy the derrick on tU emntUever support 
and the heavy lAores braang the treacherom rock gtratam 


IcKated so as to require no movement throughout the 
c ntimiation of the job Also, around the edges of 
the pit there were installed shops tool houses store 
houses offices and a power plant, all eni losed by a 
high board fence protecting them and excluding the 
public 

At first the great derricks were seated on the old 
cellar floor and os the earth was excavated bilow 
them, they were mounted on Umber rnb work built 
up as the pit deepened until the rock was exposed 
Then the cnbs were repisced by sturdy timber 
towirs The rock supporUng these towers was 
allowed to remain like pilasters in the face of the 
sides of the pit unUl after all the rest of the exca 
laUon was almost completed 

At the east end of the lot, where old sidewalk 
vaults extended beyond the building line heavy 
blocks of concrete were built in them on the surface 
of the rock These supported sets of projecting hon 
contal steel I beams embedded in the upper part of 
the concrete and anchored to the whole moss so that 
It served as a 50 ton counterweight to balance the 
ovtrhanging derrick placed on a little wooden tower 
on the extremity of the beams. 

Settling of Street Guarded Agalnat 

In the bottom of the 72 foot exacavation, a umber 
lower was built to carry a platform at the level of 
the bottom of the 44i-foot excavation, and trucks de 
Bcending the slope from the street were loaded there 
with rock from the deep pit, hoisted by the canti 
levered demcks While the earth was being exca 
voted by steam shovels, similar tower supported plat 
forms were built on other sides of the pit, permit 
Ung trucks on them to be loaded by the demcks 
without obstructing the street while th^ waited 

Within the boarded enclosure, all of the wprk was 
earned on by an army of sometimes as many as 325 
men, three powerful steam shovels, a great number 
of pneumaUc drills a large fleet of five ton motor 
tru^, as many huge rectangular steel "scale pans* 
in which the rock was loaded and hoisted by the 
derricks, and by the necessary equipment of power- 
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ful electric and gasoline pomps. Time raised, to a els, although some of them had to be drilled and days, all the 8ho\eIs handled 5370 truck loads of 

height of 60 feet or more, the hundreds of millions blasted again Hie blasting was done in strict ac rock, nearly 28,000 cubic yards of which were sold 

of gallons of water that flowed in through the seams cordance with all of the numerous municipal regula- to builders who used it chiefly for foundations, cellar 

in the rock and were collected in two temporary tions and requirementa provided to safeguard the walls, and the like, mostly in nearby localities on 

wells driven down in advance of the general eizcava- public The holes were blasted m groups at morn l<ong Island, the remainder being dumped, like the 
tion, ' ing, noon and night, core being always token to cover earth, at sea 25 miles away 

Long before the base of the beautiful old cam- each group with from eight to 20 large square mats The great steel scale pans with their five-ton loads 
panile tower was removed by the wrecking con- woven from heavy steel ropes, and weighing alxiut of ro(*k were hoisted from the floor pit to the trucks 
tractor, the steam shovels were hard at work tearing one or two tons c^ach These blanketed the expio- at street level at a sj>ecd of S50 fret per mmute 

out huge fragments of old foundations, concrete sions so effectually that no fragments of flying rock Six or eight of the scale pans ff>r each derrick were 

floors and debris, working back and forth across the injured any persons or projierty available for filling siinultanrously in different diffi- 

lot, and gradually descending about 20 feet to the Powerful electrically driven machines with a cull positions so lliul the r(Hk did not have to be 

irregular, approximately honsontal surface of the capacity for compressing 2300 cubic feet of air per corned to them, and one was always ready as quickly 

bed rocL They seemed like great antedcluvian minute were operated to maintain pressure in a huge os another one was lioiMed and dumped, 
monalers bearing a whimsical resemblance to huge pipe that circled the pit at street level Verlital Ear h of the derricks was equipped with a powerful 
mud turtles with their outstretched necks and little branches extended from the pipe down the walls of double-drum hoisting engine, and an additional 
heads. Their snapping jaws were steel toothed the pit, and were valved at the bottom to 50 foot smaller engine for swinging the long heavy boom 
buckets, which ferociously devoured earth and rub- lengths of flexible hose supplying the pneumatic wliile tlie loud ascended, Uius requiring a minimom 
bish at the rate of a cubic yard per mouthful, and drills of operating lime 

immediately disgorged it into the trucks A con- The hard rock dulled the six point drill bits so 

slant procession of these trucks waited alongside Six Tons of DrIU Bits Dressed Daily rapidly that it required six men and two sharpening 

until loaded, and then passed on to the steep incline As much of the shattered rock as possible was machincjs to dress about six tons of them daily The 
and hastened away to deliver their loads to scows loaded into three sided scale pans or boxes that wtre steam shovels, tonsummg a Ion and a quarter of 
awaiting them a mile or two away in East River chained to the derruks and swiftly lifted out of the cuke a day, were so sturdy that this hardMt of ser- 
■lips. From here these were lowed to sea where they pit Here their 10,000-pound contents were dumped vk^ only entailed n cost of u little less than one 
dumped their burdens in deep water into trucks waiting at street level Evin though cent per >ard of rock bandied, for repairs, which 

To safeguard the vertical earth banks enclosing their booms were 70 and 80 feet long, these great altogether, i osl less than 123 dollars in three months, 
the upper part of the pit, the excavation around the derricks failed to reach quite to the center of the At night, although only the pumps were at work, the 
edges was often finished or trimmed by hand lot, and a portion of the rock excavated there had to entire excavation was brilliantly illuminated by eight 
Where the earth appeared treacherous, it was iin* be loaded by llie steam shovels into trucks in the pit, 1,000-watt flood lights 

mediately covered with planks. These were well which had to climb higher and higher to street The bnlloin of the finished pit is at two elevations, 
braced until a massive concrete wall, sealed firmly level as the bottom of ibe^it descended day by day one of them fret, and the other 72 feel below 
on the solid rock surface, could be built up to line Great care was taken to avoid swinging the derrick street level It will be lined with waterproof con 
the pit, and form a part of the permanent structure booms over the slenm shovels, and their constant crt*tc, and will afford ideal foundation for the hun- 
This expedient eliminolod a large amount of costly operation at so many points supplemented the shovel dreds of tbousandA of ton loads from the steel 
sheet pile driving, and effectually prevented any work, and enabled the rock to be runoved as fast os columns in the lofty skeleton of one of the tallest 
settling of the street it could be blasted and loaded buildings u the world. 

After the surface of the hard gneiss rock was un* The steam shoveU were operated by a crew of - 

covered, more than 40 portable pneumatic drills seven men, the engineer, fireman, and five''imnkerB’* Skinner has prfpared another article for 

were set to work drilling thousands of holes two who handled the rock and loaded the scale pans with ^and u dealt with the construction of what u sasd 

inches m diameter, and about 12 feet deep Then fragments not picked up by the steam shovil buckets to be the largest storm sewer in the world Thu 

dynamite shattered the rock sufficiently to enable One steam shovel loaded as many as 61 five ton artitle uiU appear in a forthcoming usue and 

moat of the pieces to be handled by the steam shov- trucks in a single eight hour day, and m 91 working will of course, be fully illustrated 



HOW THE WORK IN THE EXCAVATION PROCRtSSED AN LNCINEERINC >FAr 

TA* mrioms preWenu that had to sdoa are graphwaliy shown in the above iUnstraUon The strata of dirt Canttlmr derrichs at tbe eastern end wrrr supported by 

and rock udUek had to he remoaed are off indicated, the moier tracts were driven down a ramp to the pit the novel counterweight and braang system here shown 
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The Scourge of the Japanese Beetle 

Bug Fights Bug in an Attempt to Rid Certain Eastern States of an Insect Blight that 

Threatens to Destroy Many Plant Growths 

ByJ I Milhr 


HENEVLR a new ii i invadi^ our 
h# Ida the enl i I »*ent forth lo 
extemiinite r ilr lit wage war not 
only wilh j ns ml powders and 
npravR 1 it ^nh armies uf beneficial 
i uga They g ml the untry from whenct the 
peMt has been imp rtrd fleii I > the far Lirnirs of 
the earth—lo MuiK tli ei niiea hat kill and harrow 
the pest in its niiive land Jhese they coloni/e 
alongsidi of th k\asl itii g insert and so curtail its 
enormous ra(< < f in reaM* 

Such an the n thods being used againul our Jalrst 
pest the Japanese beetle—an insect which haa l>een 
termed by some entomologists as the mast devastat 
mg that has ever threatened the fields of any country 
It is 1 beautiful green and gold creature about the 
siie of a potato bug and it ravages almost every 
green thing Indeed over 212 varieties of trees and 
plants have been cataloged as providing food for 
this iiidiscnminating insect It was accidentally 
introduced into New J< rsey in grub form in nursery 
importations prior to 1916 It has since spread ever 
2i00 miles of land—over a territory having River 
ton in New Jer*iey as a center and embracing a 
section of Pennsylvania about Philadelphia and a 
corner of Delaware 

Kept m Control in Japan 

The tigniricanci of the beetle was recogniied from 
the beginning Ihe fight against it was taken up by 
the national government and by the states of New 
Jersey and Pennsylvania At first it was imagined 
that It might be possible to stamp out the beetle 
rnlirrly by miensivc spraying and by < yaniding the 
ground Boys also were hired lo colleLt the prMs 
at so much a quart The light was a losing one for 
the beetles spread outwards at the rate of from 10 
to 15 miles per year regardless of any measures 
that could be taken against them 

The idea of confining the beetles in os small a 
lernlory as possible until some method of adequate 
control could ]»e deci«<d was then adopted That 



THF JAIANFSE BFFTtE 
An enlarged new of the h trucitte Popillm japomca 


IS the reaaon why evtiy road leading out of the 
beetle territory is patrolle 11 y government inspectors 
from June to October—th months of activity for 
the pest E^ery automobile is stopped and contra 
band produce or plants ire confiscated Produce 
may be shipped out of the beetle territory upon in 
spcction but soil and manure and other materials 
must be treated in such a manner os t( destroy all 
insects grubs or eggs that mav be present The 
quarantine has been ver> successful in preventing 
the long distance spread of the insert It is how 
ever impossible lo chick the natural advance of the 
pest and it will only le a matter of tune before it 
will be found all over the United States 
When It was seen that the beetle could not be ex 
terminotedf the Government sent two of its experts 
C P Clausen and J L King to Korea and Japan 
to study the insect in its native habitat They du 
covered that the beetle was not considered a pest in 



beetle wu introduced into the United Sutea, the 
hereditary enemies were left behind and for once in 
oil the ages of its existence, every egg developed mto 
a full grown adult instead of perhaps half a doom 
out of every hundred 

The problem was to discover the deadliest enemies 
of the beetle and then introduce them into the United 
States Vanoiu destroyers of the pest were cataloged 
and the work of collecting larvae and adults begun 
During the past four years, consignmenU of these 
beneficial insects have been arriving at the Riverton 
laboratory every few weeks or monihs The para 
««iles or their grubs are collected by Korean women 
and boy^ packed in moss filled match boxes and 
nhipped as is fruit in a cooled car or ohip Some 
of the imported insects were unable to stand the 
climate of New Jersey and died Others thnved 
and have been released upon the beetle infested ter 
rilory 

lu Foes Imported Also 

It was soon discovered that in Japan the chief 
foe of the Japanese beetle was on insect known as 
the Centeter rtmrei a fly belonging to the tachuud 
group rhis creature, somewhat smalier than the 
ordmary housefly has minute greyish stnpes running 
horirontally along its body and is responsible for 
the death of 50 percent of the Japanese beetles in 
iheir original habitat This fly lays several eggs 
Bcarrely larger than the point of a pin directly be 
huid the head of the beetle In a short while they 
hatch and the tiny grubs bore into the body of the 
host filling themselves wilh beetle meat Tlie beetle 
becomes sick and hunes itself in the ground dying 
in SIX days from the time the Centet^r cuterea laid 
eggs upon its body The baby Centeter ctnerea how 
ever, cloes not die but pupates within the dead body 
of the Japanese beetle When sprmg comes again 
It emerges as a fly and goes forth to lay more eggi 
upon Japanese bertlcs and thus continues the cycle 

We leom from a paper wntten by Mr Clausen 
and Mr King that, os many os fourteen eggs were 



CINTE7ER aSEREA 


TIPHIA POPILUAVARA 


PROSKl^A SIBERITA 


Thu IS Me of the mott irngortoni of the porotUeo thai UmU Thu u the hpvte\e paromfr wasp lAat is Um$ tued i» 
the fotf of iscrrase of the Japanett beetle the Jepenese beette war 


Tku parealte the dmd ffy <i roMpotutble for Uttig 19 to 
22 gsrcsni of tfto Joponeu beotU U Jopmt 
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niL HIGHLY DtsrHLCnvr WOKK. U( 1111 J\I>ANISI- lUFTir 

Ltft An attack ha% betn centered on an apple Omui The be^tUa are enpaged in detouring grape leavet Rjcut An tar of c m partitJlr df$tr yt I 


found on a ungle beetle in the field, and of all eggs 
laid, from 70 to 99 percent were upon female beetles 
During the alternate years 1921 and 1923, the para 
■itiam waa slightly less than 50 percent, with be 
tween 98 and 100 pereent of the eggs on female 
beetles At Koiwai where the beetle is fairly abun 
dant each year, the parasitism ranges from 75 to 
over 90 percent, as based on four years' observations 
During the past three seasons, a total of 296000 
parasitised b«tles have been collected, as many as 
36,000 having been secured m a single day, and the 
puparia from these shipped to New Jersey " Mr 
king says that the abundance of beetles and general 
conditions are similar to those in New Jersey but 
that It IS very doubtful if the percentage of parasit 
lb n will be obtained in thu country 

Various Enemies of the Pest 

The Ce/Ueter ctnerea has shown itself very well 
adapted to the climate of the United Sutes The 
first brood was set free upon the beetle infested 
area in 1921, followed by a second in 1922 and by a 
third in 192.^ Later, a separate colony was set up 
in Torresdalo, Peniwylvania A reient check up 
on this parasite shows that it has already spread 
over 16 square miles of territory—an even greater 
rate of progress than the beetle it««elf 

A second link in the chain of parasites which is 
being built up against the Japanese beetle is the 
Prosena aibtrita or dixid fly- a parasite re^pun 
sible for the doath of from 10 to 12 percent of the 
pests in Japan like the CenfeUr ciiwreo it, Xw* 
resembles a house fly but u somewhat larger It 
however, does not attack the adult beetle but attacks 
the grubs hidden in the earth When springtime 
comes, It drops from 600 to 700 living larvae oi 
maggots upon the ground These, guided by the 
sense of smell, seek out the grubs of the Japanese 
beetle They attach themsclve** to the traihea or 
breathing lube of the developing insect and un 
mediately stait growth, deriving tlwir air therefrom 
They pass the winter within the bodies of their vit 
tuns and in spring begin to uicrease in bize Hus 
takes place so rapidly and so gnat a quanbty of 
the body fluids of the host are consumed, that the 
young Japanese beetle dies The Proaana iibertla 
then pupates for about 18 days, after which it 
emerges as an adult fly 

This parasite has likewise been found to thrive 
in the Umted Sutes Last year the first colony was 
set free on a golf green near Moorestown, New 
Jersey and thu year another batch of 4,000 indi 
viduals has been released Golf courses have in 
variably been selected os colonizauon places for 
the Prosena uberUa mainly becanse such places, 
being undisturbed by the plough, always ha\e the 
greatest infeiUtion of grubs—sometimes os many 
as a thousand or more to the square yard 


A third paranile of which big things are expected 
b) the Bcientuts is a small Japanese wa«p —Tipkva 
popdliaxara —with a small and dark but business 
like kind of body It, too, attacks the grub ratlier 
than the adult itself The wasp, guided by its keen 
sense of smell, burrows down into the ground like 
a little drill until it reaches the grub of the Japanese 
beetle Rendering it temporarily impotent by sting 
ing. It lays an egg upon its body Within secen days 
the wasp grub hatches It clings to the baby beetle 
witli Its mouth and siudcs so great a quantity of lU 
vital juices that the beetle dies after a few weeks 
I he little wasp then spins a silken <Nx:oon and awaits 
the coming of *>pring 

A fourth enemy of the Japanese beetle which was 
brought to the United States but which failed cn 
tirely because it was unable to adapt itself to 
conditions was a predacious c a rabid beetle— 
CraxpedonatuA tihialu Ihn insect which u found 
in great quantities at a spot a few niilcH from Tokyo, 
attacks and kills the Japanese bet tie where\er found 
Seventeen thousand of these beetles wi re ^hipped to 
Riverton, New Jersey, but none li\ed Perhaps it 
was the climate or maybe the hea\ier soil At any 
rate, they died 

Other possible destroyers of the Japanese beetle 
are being experimented with and studied both at the 
Riverton laboratory and by Mr Clausen Loren B 
Smith entomologist in charge of the Japanese beetle 



KIIMNG A BFFILL GRUB 


The grub of a lapme%^ uaap attuhes If to the beetle 
grub in the mennir a' mn 


project, desires a uhole chain of parn^iites so that 
if one or more fails olhc rs i nn take their plac:cs 

In summariAng the work in Japan and Korea 
during the past four yiars ii may be stated that 
eleven species of parasites have thus far been found 
which normally do or ean develop on Popillta ^apon 
tea (Japanese beetle) three of these being upon 
adult beetles and the remaining eight upon or in 
grubs ^ilh the cxciptiun of ont liphia all of 
these have been or will be introduced in numbers 
sufficient to establish ihim if smh in possible In 
general the work is very encouraging, and if an ef 
fectivenrss equal to that in the native home of 
Popdlia laponica is secured it should go far toward 
reducing the ravages of the beetle 

No Danger from Its Vanous Paraailca 

But may not the \ariuus parasiicb develop into 
worse pists than tlie Japanese beetle itself^ Noth 
mg IS a more remote possibilit) Ihivse in charge 
of the iniroduclion if tlu parasites would be poor 
hcienlisls indeed were they to gu<ss at so important 
a question Lxpcnmenls are conducted in the lab 
oratory to determine jiiM how the insects will react 
to their new conditions Take the example of the 
Centeter cinena Its eggs ran only be laid upon 
the back of ihr JapariP'te liettlr and without the 
Japanese beetle U must perish When it is a fly, 
It live^ upon the sweet juices of flowers and u per 
fectly liai miens The Pmcna $iherUa u similaily 
dependent fhe Japanese wasp likewise requires 
the ^riib of the beetle to reir its young and even 
wciL it to aelupt Itself te> either kinds of grubs— 
whii h iloe h not seem probable no harm would result 
Ine lele nially the iiitrudiiclion of parasites has its 
difikulticrs rhe Cintiter tuierea itself a parasite, 
bad to be divested of the parasite which would have 
destroyed it in turn 

A seceiiiel ojip fijtioii which one sometimes hears 
voieed agunst the introductinn of ihc parasites has 
to do with a liohef that nature will find a way out 
and that hlie will of her own accord restore a bal 
aner liciween the pest and its destroyers fhus the 
light is viin and useless Yes nature probably 
would eijualize things in lime but she is loo slow 
about It and before h< r w rk were accomplished 
millions if not billions of dollars worth of crops 
might Ik destroyed She has already done this very 
thing m several insiancc-s During the 70's and 80s 
of thn last century the cabbage butterfly and the po 
tat I bug were ronsidin d pests of the first m ignitude 
Today, they siiJl exist but no one ever stops growing 
nbbage or jKitatoes on account of them 


Do you know uhat the Urm orthr / / mtan\^ 
It la a word that thould be a comm m part of 
the xocahularj of all nature sfudintx It wdl be 
explaintd in full in our Novembir i \uf 
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Ntn Ml SK M AT NEW HAVIN lONNEmcilT TIIF GREAT HALL OF TIIF PFABOO\ MUSEIM 

The 11 fUui n is Mixty year\ old but the buddtn$ ix brand new A/oil miueum# /aUgue the nutor wUk detail Yale avoided thu 


Yale’s Great New Museum of Evolution 

The World Has Many Museums, But the Peabody Museum at Yale Is Unique—^There Is 

No Other Like It 

By Richard Swann Lulh Ph D. Sr.D 

Proftiaor of Paleontology Director of the Peabody Museum Yale University 


H MONUMENT lo thou early piomers 
of uiente— Olhniel C. Marsh, Addinon 
Y Vernll Joniea D Dana—first cun 
tors of the Yale collections which rank 
^ among ihr finest in the world—was 
dedicated at the <nd of la«t year in the form of a 
magnificent building the new Peabody Museum 
Built for the service of the university the public 
and the world of science in its larger sense the ini 
portame of this event will be appreciated when it 
IS realized hat this institution—the history of which 
falls into three duitinct periods —has seen a half 
(entury of formilive life It was founded in I860 
Then came a period of apparent quiescence from 
1917 to 192) diM to the iiiadequicy of the old build 
ing and ihe necessity for cleaiing Us site for the 
llarkness Memorial quadrangle Ihe institution at 
any rate from the pul Ik viewpoint had apparently 
ceased to exist foi (he colln linns were largely in 
aecessiblv slorrd awaiting their adequate rehousing 
The period of ippirint donnaiKy was prolonged, 
partly by the Gnat War which modi other acnivily 
relatively nf so much tier immediate moment 
and partly bv the hope that mounting construction 
prices would go over the lop and leturn more nearly 
to a prewar level Alter seven suih lean years signs 
of approachi ig activity could be Mcn—prcpaiatioii 
and cnmpUtioi of plans and then fiuition ii the 
new bu Idin^ moving arrangement an I installation 
f f the coMcclio IS 

The un ingcroent of the collections m the Peabody 
Museum is su h as to fulfill a three fold juiposo 
first, I llegiiip instruction to teive as tangible il 
lustratio s of class room discussions c jvering lields 
of inlrrest not only to sc lentific sludents but to those 
of the humuiiilips as well, for in the various exhibits 
educalional v iluea arc everywhere emphasired see 
ond for the instiuction of the general public New 
Haven a rity of some 170 000 inhabitants has no 
other museum of natural hislorv This means not 
alone the i npressing of the ordinary adult citizen 
or alien but also third inslnictioi to school rhil 
drrn e *her direct or indirect ii cooperation with 
their r nlar instructors In other words, there is a 
children s department ably administered which 


aflei but three months of practical life is already a 
strongly felt factor in the inslrueliou of youth 
The function of productive research has naturally 
somewhat abated during the past year, when all 
the energies of the staif were turned to inleiiMve in 
stallation but it will be revived, it is hoped, on a 
larger scale than ever There is yet muc h investiga 
tion to be done with the collfctioiis However, it 
can hardly be so speetaculir ts in the old days, for 
the pioneers Marsh and Vernll were publishing 
paper after paper, each the notice of an amazing 
discovery in a virgin held which has since lieen ex 
plotted BO fully that new discoveries are not easily 
made These were in eveiy way comparable to the 
results of the American Museums present day cx 
peditions in far Mongolia 

From ilnirell to Mon 

I he Gothic design of the Peabody Museum, wi h 
Its lovely canopied {>on h, gives it an atmosphere that 
IS rare among buildings devoted to such a purpose 
The somewhat irregular relationship of the vanous 
portions serves to accenhinU the beauty of the fabric 
1 his made it pouible lo plan an exhibition sequence 
which compels the visitor lo be orderly in his study 
of the whole, rather than to permit random wan 
dering with a confused notion of what it all means 
rhis is especially true of the first or mam exhibition 
floor less so of the third 

In the first hall to be entered invertebrate fossils 
are displayed, arranged straligraphically in iheir 
orderly historic sequence, with explanatory labels 
ind diagranriB and maps showing the changing coast 
line of North America in each suocessivo era 
rhe entire irniainder of the lower floor has been 
given over to an exposition of the continuity of am 
mil life from the lowest unicellular forms, whose 
minute size necessitatcB the use of enlarged models 
rather than actual specimens for their exposition 
to man In this museum, however, for the first lime 
at any rale in America, material is drawn from the 
cmtire collection of animals both existing and ex 
tinct for It IS nuuiifeatly impossible to tell a com 
plele story of continuity if one excludes either the 
one or the other series Some groups are known 


to be ancient of which there is no fossil record, others 
are entirely extinct but betray relationships between 
existing orders which would otherwise not be demon 
strable This exhibit also makes possible ready 
comparison of anuent types with those now alive 
and thus clarifies the student’s understanding of the 
former 

Due in part to accidents of preserval, in part to 
past dominance the Protozoa and insects will be 
largely recent and the reptiles largely fossil, but 
exhibits are fairly balance^ in so far as the collec 
lions permit The remainder of the wing contains 
the invertebrate phyla, whereas the Great Hall dis 
plays the first of the vertebrates, hshes, amphibians, 
reptiles, and birds, the third and fourth halls the 
mammals, and the fifth the higher primates includ 
mg man 

Among other notable special exhibits in the In 
vertebrate Hall will be a display of Permian Period 
insects collected in Kansas by Curator Dunbar m 
1921 and now in process of detailed scientific study 
by l)r fiUyard of Cawthron Institute Nt w Zealand 
Thu collection, which u by fai the largest ever 
assembled from this remote geological per od con 
tains many admirably preserved forms which were 
unknown to science thus clanfying our conception 
of insect relationbhipf 

Another special colleition has benn prepired by 
Curator Emeritus Charles Schuihcit, long identified 
with the museum as Curator and Setretury of the 
Board of frus ees These are lamp *>hr1lB or 
Brathiopoda, which, together with certain I eautiful 
preparations by his predreessor ProfpMsor harles 
Beecher, demonstrate within the one pro ip all 
aspects of the evolutionary hypothesis 

The Great Hall is m reality a cWdi court, 
flanked on three sides by the remainder of ih build 
ing and extending up through the height of two 
stone^ with a gallery at the southern end gi en over 
to fossil footprints and other phenomena of the Con 
necticut Valley Tnassic Period rocks Here the 
great dinosaurs, all original type specimens m vrhich 
the Museum u especislly nrh, will ultimately be 
* mounted, in fact, s few already are displayed 
The flying pterodactyl from the Sonleohofen lone- 
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•toM of BoTarU, Rkamphorhyrt^tus phjllunu, the 
fint in whtdi the wing manbranes were preaerved, 
ahowa the minute wrinkling! of the delicate atnicture 
with marvelous clarity, and that to the unaided vision 
wlth'^no especial treatment other than that given to 
every other specimen in the room. Here, aa else¬ 
where, the moat careful selection of material has 
been made, not for its rarity, but to demonstrate a 
truth or essential fact bearing on the majestic hy¬ 
pothesis which accounts for the existence of organ- 
iams as part of an orderly developmental creation. 
Aa a consequence, but a fifth part of the great col¬ 
lection of fossil vertebrates is shown, the remainder 
being in systematic storage in the basement where it 
will be readily accessible for further detailed re- 
aearrh. 

Indeed it may be said that that which is shown is 
already known to science, and much of il has formed 
the source of our knowledge and has served as illus¬ 
trative material, descnplive and pictorial, in books 
and treatises the world o\er Here are all save one 
of the Connecticut Valley Triassic dinosaurs, here 
some of the most remarkably preserved primitive 
reptiles from rocks of the Permian Period of ihe 
aou hwest, here the most venerable footprint of a 
terreslrial vertebrate thus far discovered, and here 
the toothed birds which inspired Marsh's memorable 
memoir and called from Charles Darwin a most re¬ 
markable testimony of their value as evolutionary 
evidences 

Spoeimma Praised by Huxley 

Hie Mammalian Halls are also nch in classic 
material, such as the tiny jaws and teeth of early 
mammals which existed, but did not evolve materi¬ 
ally, during the age long period of reptilian domi¬ 
nance Of these the museum contains perhaps 
two-thirds of the known specimens of the world, an¬ 
nounced years ago by Professor Marsh, but now the 
source of a most illuminative research on the entire 
Mesoaolo Era group 

The classic horse collection is equalled if not ex¬ 
ceeded in the degree of completeness of individual 
specimens in one or two other places, but it has the 
unique dis inction which can never be taken from it 
of being the first demonstration of the phylogeny or 
evolutionary history of a race* These specimens 
Huxley studied during a memorable visit to America 
and eulogised, as did Darwin the ancient birds. 
Throughout these hails the latest museum practice 
IS ID evidence such as the absence of shelving, few¬ 
ness of specimens, selected, as has been said, for 
their instructional values, carefully thought-opt la¬ 
bels, and, above all, attractiveness and atmosphere 
to intere t and inspire rather than to weary and 
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PTFRODACTYL, ANCIENT FI.YING RFPTILF 
Modern Idrdt are modified reptUes, not descended from thrie 


confuse The value of the museum is thus enhanced 

The Hall of Man is not espei tally unique, other 
than in the assemblage in one placT of evolutionary 
evidences derived from comparative anatomy, the 
developmental history, and the fossil record, which 
are usually so widely scattered that their corrolx^ra- 
tive testimony is not readily comparable One case 
contains a senes of casts showing the physical evolu 
tion of fossil man, while in another the cultural 
evolution is shown by actual muleriul, |mrt of thi 
very extensive collections of prehistoric archaeology 
gathered mainly in Europe by G G MacCurdy, the 
Curator of Anthropology in the Museum 

This hall also contains an exposition of the so 
called evolutionary factors upon whn h the fabric of 
the hypothesis is based—heredity, variation, colora¬ 
tion, mimicry, behavior under domestication, and 
the like 

In three of the halb one secs many instances of 
the munificence of another more recent donor, 
Thomas Cardeza, who, in 1922, gave hm entire col¬ 
lection of game trophies, heads, horns, skulls, and 
tusks to the number of several hundred Thejnc serve 
admirably, not only by their decorative beauty, but 
by their scientific value, to supplement the older col¬ 
lection of mammalian life 

Above the entrance rotunda is a small hall in 
which the celestial phenomma are diHpla>ed in the 
form of illuminated transparencies of the heavenlv 
bodies and meteorite's reprc*'Mmting a great number 
of important falls. These include a large senes of 


stone and iron meteorites collected by H A. Newton, 
Professor of Mathematics at Yale from 1855 until 
1890 and one of the highest authonties on the whole 
subject of '^shooting stars.” Here u also a remark 
able Axtec calendar stone, one of the three whic-h 
are known, the others being in the Mexican National 
Museum and at Oaxaca 

From the crihng of ihb hall, through a welMike 
aperture, will be suspended a jiendulum to repeat 
daily the classic experunent of Foucault in 1851 in 
the Pantheon at Pans and thus demonstrate visually 
the phenomenon of earth rotation. Farther down in 
tlie crypt beneath the cntranci hall is an excellent 
srisraograpli The iniportanc*c of this which u the 
second of the only two stations in oil New Elngland, 
IS at once evidiml Another hall contains about half 
of the great collection of minerals, some of which 
formed the initial gathering made hy Benjamin billi- 
inan in 1803, out of which the institution was des¬ 
tined to grow Tlie minerals are noted, not alone 
for the completeness of the series, and the rarity 
and great beauty of some of the spet imeim, but for 
the fad that here again the collection contains type 
material, the basis of new description and subsequent 
research. 

llierc arc two HulU of Zoology, in one of which 
the economic aspect of that science is stressed, and 
in the other, lotjil associations of birds, reptiles, and 
other groups, including invcrlcbralcs The Hall of 
Economic Zoology also has a portion set apart for 
the instruction of special groups of children, 

A Muaenm for All 

Perhaps one-half of the collections pertaining icr 
man are to be found in the hall of Ethnology, under 
the special rare of G G MacCurdy, who has servedi 
as Curator shut 1902. Collections of more than usual 
interest are here, among whn h are those of prehis- 
tonc objects from the Province of Chiriqui, Panama, 
the Beadle Collet lion from southern California, the 
Mosely Collection of Indian Basketry, the Grinnell 
and Bigelow Colleeiions pertaining to the Plains 
Indians, and that collected by the Yale Peruvian Ex¬ 
peditions under the leadership of Senator Hiram 
Bingham. New England is also well represented, 
especially, and fittingly, Connecticut A very in 
sinictive synoptit senes from Europe represents the 
espet lal field of rescardi of the Curator 

This briefly describes Yale's newly housed mu 
seum, which has already been visited l>y tens of 
thousands of people to their enjoyment, and, it is 
hoped, to their intellectual and spiritual uplifting 
We trust that in the days to come it will prove yet 
more valuable to the niiny who are destined to lome, 
for It holds out a welcome to all lovers of nature 



PRIUATE SKELETONS IN THE HALL OF MAN 
Lift to Rkut. Gibbon, orang, chtmpanMo, gortUa and Homo upieus 


LARCFJ5T TIJRTI E IN THE WORLD 
Tarlfei evtdved juat before the ago of repuiea, in the Permian Period 
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What Asthma and Hay-fever Are 

Medical Science is No Longer Baffled by These Peculiar Diseases 

By Grafton Tyler Brown^ B S p MD 


m OUBTLEISS some of the readers of ihe 
Scientihc American h ivt pasM d tin ough 
the throes of aslhmj < i hay fever Jf 
** 1 they arc nil l o familiar with the 
tr)ing symploms 1 1 itching Icary <yts 
running nose, sneezing in the (.a* 4 ^ i f hay fever and 
thi unromforlible, somLliirus urrif}ing bhortness of 
breath in asthma rases In wn ing on tliu bubjtct 
1 realize that I am not ti iding oi virgin soil, ab 
evidenced by the men ising nu nber of artiiles ap 
pearing in the lav |r(ss ( nfortunately howrvi.r, 
much that has thus bctii written is not true 'ind is 
apt to be iniMlcuflnir, 

Sime I am about to advocate (he cutaneoui or skin 
test for l>oih asthma and hi) fever, and the trout 
ment of su( h c im «« by the injection under the skin of 
certain proteins 1 will cxpliin briefly just how this 
treatment wis discovered and how it came to bi 
recognjTcd by leading physicians 

Anaphylaxis Daarovered Accidentally 

In 11>02, Charles Richet injected a dog with boine 
poisonous bubstance 1 his injection hod no apparent 
harmful effccl Twenty two days later he rejicated 
the injection, using exactly the some dose, with the 
idea in mind of giving gradually increasing Joses 
an the future, and thus producing a condition of pro 
phylaxis, or immunity, in the dog to that particular 
poison Much to his surpise, however, before he had 
hardly completed the injection, the dog was taken 
suddenly ill and died within dS minutes As this 
condition was the exact opposite of prophylaxis, he 
christened it anaphylaxu What had happened was, 
that the first dose hud sensitized the dog to that par 
ticular poison, while the second dose had caused 
suflkient shotk to produce death 

Animal experimentation was next earned on by 
different investigators in many countries, and we 
have thus come to know that the interesting and 
varied phenomena of anaphylaxis are due to srnsi 
tiialion to some foreign protein The first dose or 
injection of foreign protein, which produces the con 
diticm of sen^^^gation, is known as the “sensitizing 
dose'* Foll*^||^g the first or sensitizing dose there 
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Jhr pattfnf j» bring trated m th thr various 3 ub%tjnrr^ in 
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appearance o/ the skin around Us cut 




SftCIMENS OF RAGWEED 
Thise plant3 Aoibnius Uifids t d Arabrosis artemiisefolis 
are ofun the cau%e of a%thma a d hay fever, aUho^h they 
arc not always the offenders 

IS what may be termed an incubation penod of ap 
proxiinately ten days, during which the blood and 
tissues of the animal are eiideavormg to form anii 
bodies, in response to the stimulus of the foreign 
protein Any further injections given during this 
bo called incubaUon penod will have no effect other 
than to prolong the incubation period 

Meluer, in 1910, noted that during the expen 
mental anaphyUclio shock guinea pigs manifested 
asthmatic symptoms He suggested that asthma in 
human beings was likewise due to anaphylaxis or 
protein sensilixation A guinea pig that has been 
senbi(i/ed to horse serum, will react to horse serum, 
but not to cow serum, and vice versa In other 
worcK protein sensitization is absolutely specific 
When an animal u injected with a sensitizing dose 
of some foreign protein the form of anaphylaxis 
produced is known as acuve anaphylaxis 

SenaiUvily la Transferable 
If some of the blood serum from a previously 
bensitizcd guinea pig is injected into a normal 
guinea pig the sensitization to that particular protein 
will lie transferred to the second animal, and an 
exciting dose of the specific protein given immcdi 
it« ly to the second animal will cause anaphylactic 
shock This 18 known as “passive" anaphylaxin 
Conbidenng the great number of blood transfusions 
that are being performed, the transference of sensi 
tivity from one animal to another is of considerable 
clinical importance Therefore, in addition to the 
routine examination (Wassermonn, blood grouping, 
et cetera) to which donors for transfusion arc sub 
jecud their history, with rcgird to any possibility 
of anaphylaxis, should be veiy carefully gone into 
and if such a possibility is indicated, tests for pro 
tem sensitization should be made 
At this j>oint It may well be emphasized that previ 
ous to the adrainistralion of diphtheria antitoxin, the 
imlienl*B history should be carefully gone into, and 
if there is any evidence of sensitization, a test with 
horse serum protein should be performed, particu 
lorly if the patient is on asthmatic Neglect to do 


this may result m severe anaphylaotio shock, or eveo 
death 

Oacar M Schloss, in numerous painstaking ex 
perimenta on children who had icbosyncraaies to 
various articles of food, brought anaphylaxis out of 
the field of animal expcnmentation, into that of 
practical clinical medicine He was the first to es¬ 
tablish that It was the protein in the food that waa 
the offending element and that all the other constitu¬ 
ents were harmless Secondly, he proved that thia 
idiosyncrasy or hypcrsensiliveness to some particular 
food protein was absolutely specific Tiddly, ho 
demoiibtrated that the offending protein could be de 
tected by the cutaneous or skin test, which 1 will 
explain at greater length in a subsequent paragraph. 
Sensitization in human beings is known as allergy^ 

Making the Diognoala 

The revolutionary nature of the work just de¬ 
scribed may be appreciated when we realize thaU 
previous to the advent of protein sensitisation, 
osibina was considered an incurable disease of un 
known cause It can be proved that about one half 
of all cases of asthma are due to sensitization to 
some foreign protein Asthma cases are therefore 
grouped into two classes first, those which are found 
sensitive to some foreign protein, which are deaxg 
naied as true bronchial or allergic asthma, second, 
those which ore not found sensitive to any foreign 
prolem, which are designated os asthmatic bron- 
(hitu The sensitive osthmalu lan usually be com- 
plitely relieved of all attacks by elimination of the 
offending protein or proteins from this diet or en¬ 
vironment, by specific protein treatment or proper 
vaccine treatment, or by a combination of these 

It IS my opinion, too, that a considerable propor¬ 
tion of the so called “non sensitive” or asthmatic 
bronchitis cases are also due to sensitisation to some 
foreign protein, or perhaps some non protein sub¬ 
stance, and that we ^ve merely failed to detect the 
offending protein or other substance and it has been 
my experience that the majority of them can be re 
Iieved by proper vaccine treatment 

Asthma may be due to sensitization to any foreign 
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DFTFHMINING Di^ORl't OF SENSI TIVITY 
Thr rtaOiona to mrying dilutions of dog hair protein axtroet 
when appUed to the auth r i arm The strength of the sot^ 
tions are shoun beside the arm 
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THE HOUSE CAT MAY BE A SOURCE OF DANGER 
Dandruf fiom cmti U eften fotuid to be the ctuue of hay fetter and aithma Cure* are then 
made po*uble by the remooal of the tourct, often houtehoid pei\ Then the treatment out- 
fined M ihu articfe may be applied by a doctor 



EVEN -t^LD DOBUIN" IS UNDER SUSPICION 
i^eople uho have to work around horncs, or even those who are in occasioruU contact with 
ihemt often conttact asthma or hay fever from the dundruff of the animal It ii liue for all 
sufferers from these maladies to keep auuy from animats 


jirotrin with which the patient comes in contact The 
offending protein may enter the body by inhalation, 
ingestion, absorption or infection. Inhalation ap¬ 
plies to the proteins of plant pollens, of animal 
emanations, such as hair, dandruff, feathers, wool, 
and of miscellaneous inhalants such as orris root, 
et cetera Ingestion and absorption apply to food 
proteins. Absorption may also take place through 
the membrane which lines die eyelids, the nasal 
mucous membrane, or, in rare cases, even through 
the unbroken skin The word infection^ however, 
applies to bacterial proteins (This is a good place 
to empbasiie the fact that bacteria may act m two 
ways, first, as a typical infeelion, with the formation 
of toxins, or poisons, and second, the patient may 
be sensitive to the proteins contained in the bodies 
of the bacteria ) 

How DIagnoals la Made 

The diagnosis of the offending protein or pro¬ 
teins, in the individual case^ is made by means of 
the cutaneous test, the technic of which is os follows 
both arms of the patient are lured to the shoulder 
and exte (fed, with the palms up, upon a table ad 
justed o la^! proper height The flexor surfaces of 
the upper arms and forearms are then cleansed with 
.W-peree t alcohol A senes of linear ruts about 
one-eighl r i rh long are made with the tip of a fine 
scalpel I his IS praUically a painless procedure. 
These Cl fhould be about one and one half inches 
apart a should penetrate the outer layer of the 
skin, but deep enough to draw blood, other than 
the mere trace, which is often unavoidable 1 usu 
ally ma eight cuts on each arm, four above and 
four bcl the elbow To each of these scratches, 
with the replion of the ones just below the elbow 
on each i, which should be kept as controls, is 
^pHrd ^ nil quanuty of purified powdered pro- 
mn of I substances to be tested To each of these 

then ' '*‘'1 a drop of tenth-normal (04 percent) 
sodium I -Iroxide in order to dissolve them and to 
permit nrud absorption A drop of the solvent is 
also applied to eac^i of the control cuts After 30 
minutes, the proteins are washed off and the rcac- 
tiofia are interpreted. 

A positive reaction occurs in from five to 30 min¬ 
utes, and IS {"dicated by a definite urticarial wheal 
(or hive) about the site of the cut, at least one- 
quarter in'-h in diameter, surrounded by an area of 
more or less redness lliese renriions give no sore 
arm or allergic shock, even in a very susceptible pa- 
tietit, as the protein may lie w-shed off at any time, 
thus checking its action. Lar'^er reac'ions than o le 


quarter iiuh are denoted by a senes of plus marks, 
and smaller ones are called doubtful These doubt¬ 
ful reactions should not be ignored, but should be 
looked upon as danger signals and repeated at some 
future time. In some cases a positive reaction is 
indicated by a large red area, with no wheal fonna 
tion With bacterial proteins, there is still a third 
form of positive reaction, which ap|>ears hours later, 
(he site of (he inoculation being elevated, hot, in¬ 
flamed, and slightly painful, having all the appear 
ances of a mild infection Unless attention is j>aid 
to these delayed reactions, a number of positive re 
actions will be missed Occasionally, food reattions 
do not appear until several hours after the tests are 
made 

To determine the degree of sensitivity of a patient, 
I make tests with varying dilutions of the offending 



INFECTION I ROM DOl»S 

Both hay fever umt asthma may hr vnntractcd from the 
do§ However both diseases uiil usually yield to the 
proper treatment 

protein, namely, 1 100,000, 1 10,000, I 1,000 and 
J 500 Treatment » started with the strongest solu¬ 
tion which fails to give any skin reaction whatsoever 
Asthmatic patients are tested in a routine mariner 
with all food proteins which enter into iheir daily 
diet, as well as with the hair or dandruff of suth 
domestic animals as are about the home or place of 
occupation Seasonal, or hay sslhmatus, should be 
tested with pollen proteins Those asthmatics who 
are susceptible to colds, as well as those who do not 
react to any other form of proteins should be tested 
vv h bacterial pro eins The m»*rc proteins that are 


tru^, the mure lerluin one cun be of the diagnosis, 
namely, that all ofTending proteins have been de¬ 
tected 1 use some 2R0 different proteins, and am 
continually adding to this supply 

And now we come to a human ailment perhaps 
more commonly encountered than is asthma— 
namely, hay-fever, known, in medical terms, as a 
typical clmiial manifestation of allergy Seasonal 
hay fever is nearly always due to seriHitisation to the 
proteins of plant pollens, whereas nnn-seasonal or 
perennial hay fevi r may he due to scnsitiiation to 
any foreign protein There is also a form of peren¬ 
nial hay fever due to a defioienry of caliium (lime) 
in the Bv«lem whnh ran be detected by a special 
blood lest and corrected with proper treatment Sum¬ 
mer hay fever is commonly npoketi of as “rose cold,** 
which IS a misnomer, as most of these cases are due 
to sensitization to one or more of the grass pollens. 
Roses arc iiiKect pollinated, and do not cause symp¬ 
toms except on intimate exposure, even in sensitive 
patients llie tvpical fall hav-fever season is from 
about the middle of August until the first frost, 
which coincides with the |>enod of pollination of 
ragweed, to which pollen practically all of these 
cases are dominantly sensitive 

The Best Treatmcni is Prevention 
Undoubtedly the ideal method of treating seasonal 
hay fevrr is pre seasonal treatment started far enough 
in advance of the season to git the patient as com¬ 
pletely deMnsitizcd ns possible jnst licfore pollina¬ 
tion of the jmrlicular offending plant or plants. In 
those I asps m winch pre rKMisomil treatment is incom¬ 
plete, or in which there has been no pre w'asunal 
treatment, loseanonai treatment im w« II worthy of 
trial Pre seo'ioiial treatment is given at weekly in- 
tervaN, iinlcnis the time is limited, in wlinli case the 
interval between treatments may Im' lessened, espe¬ 
cially on the smaller doses CoMfoioriul treatment, 
on the other hand, is preferably given ut irregular 
intervals, depending upon the duration of relief fol¬ 
lowing the individual treatment 

Tile pulltms arc gToujXHl biologically or holani 
t div in o a iiumlier of groups, as followK (trrtuineae 
iiK luding the grasses such as timothy, red top or- 
rhard grais, June grass, sweet vernal gra^*,, and the 
cereal grams such as lorn, rye, wheat, and so on, 
ComposUae, such short ragweed, giuiit ragweed, 
dahlia, sunfloiver, golden rod diisy, aMer, and so 
on The patient should be tested with the |K)llens to 
which he is exposed, a”d should be treated with the 
pollen or pollens which give the dominant n^aetions 
m Q*'v p ir -’Inr "ro .n 
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A srKETCH OF THE DRAINAGE CANAL 
Tkii eanmf 214 jm deep, 28 mdrn lang^extends from the Chicago River to the De$ 
Plmitiat Aver and carnet Lhicago't tnoage The bridge u one of many $uch iUuctitres 



NORTH SHORF SEWAGE TREATMENT PLANT 


A battery of tweruy four tanks, in which rhe jewo^e u aerated by forcing compressed air up 
throagh the liquid This serves to oxidise and render tnnocuoms the re m a i ning impuridu 


World’s Largest Sewage Disposal Problem 

Chicago’s Great Effort to Purify Sewage and Factory Wastes, Equivalent to That of a 
Population of Five Million People, by Modem Methods of Tank Treatment 



IHE Crrat Lakrs are an average of 25 
inthea below their nornui] levela. A$ 
we showed in our September issue, five 
inches of this deficit is due to Chicago 
drawing water from Lake Michigan 
through ila Drainage Canal, and 20 inches is due to 
ahortage of precipitation and a rate of evaporation 
which Uteljr hoa been above the average. The canal 
takes water from Lake Michigan at the rate of 8,500 
cubic feet per second to dilute the sewage of Chicago, 
which IB corned by the canal and discharged into 
the Missisuppi Basin 

Chicago IS equally concerned with the other Great 
Lakes cities and the shipping interests over the seriouH 
lowenng of lake levels, and lU municipal authorities 
ore fully alive to the fact that iheir permit to dram 
water out of Lake MiLhigan is not permanent but is 
revocable at any time by its grantor—the Federal 
Government Hence, for several years, the city has 



ONfc OF THE AERATION TANKS 
Air u supplied by the pipe at bottom of the tank 


been at work investigating, planning and building 
in (be effort to find some otlier method of disposing 
of Us sewage The work is in the hands of the Sani¬ 
tary District of Chitago, which proposes to use the 
well proved system of tank treatment by which from 
90 to 95 percent of the impurities can be removed 
from the sewage and the purified water or ^effluent” 
discharged into the Drainage Canal 

Sewage DiapoMl In 1850 

Ninety years ago, Chiuigo was a village situated 
on marshy land at the southwest end of Lake Michi¬ 
gan, lu water supply was obuined from wells In 
1851, municipal operation of the water works was 
undertaken and sewage was discharged into the 
Chicago Ri\rr and carried into Lake Michigan, If 
we may judge from the following extract from a 
local paper in the summer of 1850, it was high tune 
that something be done* 

*Thc wonder la not that we have had cholera in 
our midst for two seasons in succession, and that the 
common diseases of the country are fatally prevalent 
during the summer months, but that a worse plague 
does not take up permanent re»<idence with us. Many 
of the populous localities are noisome quagmires, 
the gutters running with filth at which the very swine 
turn up iheir noses in supreme disgust Even tome 
portions of the planked streets, say, for instance. 
Lake l>etween Clark and La Salle, are scarcely in 
lietter sanitary condition than those which are not 
plunked The gutters at the crossings are clogged 
up, leaving standing pools of indescribable liquid, 
there to salute the noses of passers-by There being 
no chance to dram them properly, the water accumu¬ 
lates under the planking, into which flows all manner 
of filth, and during the hot weather of the last few 
weeks, the whole reeking mass of abominations has 
steamed up through every opening, and the miasma 
thus elaborated has been wafted into the neighbonog 
shops and dwellings to poison their inmates.’* 

The Sanitary Di*<tnrt has grown with the growth 
of the citv Within its area of 437 39 square miles 
jfl included all of Chicago (19938 square miles) 
and some 49 other incorporated cidet and villages. 


At the time of its formation m 1890, the area of the 
district was 185 square miles and the population 
was 1,149,738 In the year 1925, the population 
had risen to 3,350,000 and the area of the Sanitary 
District was 437 39 square miles. At we said in our 
last issue, it was the polludon of the lake, with its 
threat to the inhabitants of Chicago who were draw¬ 
ing their drinking water therefrom, that led to the 
construction of the Drainage Canal and the reversal 
of the flow of the Chicago River. 

Permission of the Federal Government to open 
the canal was granted May 9, 1899, with the ex¬ 
pressed stipulation that the permit was temporary 
and revocable at will. On December 5, 1901, tbe 
Federal Government restricted the rate of flow 
through the canal to 4^167 cubic feet per second 
throughout the 24 hours of each day. Subsequently, 
\ariou8 efl'orts were made by Chicago to secure per¬ 
mission to take a larger amount of water from l^e 



LARGE SEWER AT THE STOCKYARDS 
This shows constraeiion of a sewer for waste ma t erja i 
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Afidugvw culminating in an attempt to aacure con- 
gremional authoruadon for a dhrmion of 10,000 
cubic feet per aeoond. Tbe Federal Coveminent baa 
alwa)ra admitted the neceiaity for Chicago to take 
tome water from tbe lakc^ and the controversy wob 
finally settjpd on its present basis, by which Chicigo 
is penned to withdraw an average of 8,500 cubic 
feet per seooiid, on condition that she provides sew' 
age treatment plants aufficient to handle the aewage 
of an additio^ 300/)00 people each year for a 
period of five years. 

Thb permit by the Secretary of War, dated March 
3, 192$» reads as follows: the Sanitary Dis¬ 

trict of Chicago shall cany out a program of sewage 
treatment by artificial processes, which will provide 
the equivalent of the complete (100 percent) treat¬ 
ment of the sewage of a human population of at 
least 1,200,000 before the expiration of the permit ” 
Another section obligates the Sanitary District to 
pay its share of tbe cost of regulating or compen¬ 
sating works to restore tbe levels or compensate for 
the lowering of the Great Lakes system, and to post 
a guarantee of 1,000,000 dollars as evidence of its 
good faith. Hiu last requirement has been met. 
The execution of the sewage treatment program is 
under the supervision of the United Sutes District 
Engineer at Chicago Another and most important 
clause obligates the city to adopt a program for 
metenng at least 90 percent of ita water service. 
If the city fails to do this, the permit may be revoked 
without notice 

800,000,000 GaHona of Water a Day 

Hus last clause brings up a most important ques¬ 
tion in tbe matter of the use of lake water It seems 
that tbe present average consumption of water in 
Qiicago Is enormous—800,000,000 gallons per day, 
tbe per capita consumption being about 275 gallons 
per day. For this purpose Chicago pumps from tbe 
lake more water than is supph^ to Greater New 
York, Milwaukee, Cleveland and Newark combined, 
although the total population served in these four 
cities is nearly 7,500,000 The Western Society of 
Engineers, after a study of this subject, stated that 
metenng the water supply of the city would reduce 
the daily per capita consumption from 275 to about 
125 gallons and would result in a saving m the con¬ 
struction of new plants of 88,000,000 dollars in the 
next 25 years, and a saving in operation costa of 
145,000,COO dollars. Reduction of the water con¬ 
sumption, moreover, would bnng about a large re¬ 
duction In the amount of sewage. The engineers of 



At tiu iurther end o/ ike Canai are a lack, an Hectnc 
hydnutiic powar plant, and regulanng works to control the 
flow of water from Lake Michigan 


the Sanitary Distnet estimate that this cfecrcase would 
reduce tbe cost of future projects by 25 percent 
Furtbermore, tbe saving in pumping costs, resulting 
from metering, would finance a complete filtration 
system for the city With the adoption of metering, 
it will be possible to complete tbe treatment pro¬ 
gram of the Sanitary District by 1940 instead of by 
1945, as IS now planned by the trustees. This can 
be carried out with a water diienion from Lake 
Michigan of not more than 8,500 cubic feet per 
second gradually reducing to 4,400 cubic feet per 
second or less, as the treatment plants are installed 
The present population of Chiiago is 5,426,000, 
but m addition to treating the sewage due to popu¬ 
lation, It will be necessary to handle also the Indus 
trial wastes from the packing houses and from the 
food products concerns. These wastes are estimated 
to be equivalent to the sewage from a population 
of 1,620,000, so that the total equivalent population 
m the present year ia 5,046,000 As the result of 
the stutbes of sewage treatment, six major treatment 
projects have been outlined, in addition to several 
amail projects for outlying towns and villages. This 
great work bos been under way for several years and 
the total expenditures on sewage treatment up to 


January 1, 1923, were 21,254v368 dollars. Tbe con¬ 
struction program from 1923 to 1945 calls for an 
ulijniate expenditure of 116^209,000 dollars 

We present seieral \iew5 of the North Side plant 
which serves a population of 800,000, and on its 
complriioii will be the largest “activated sludge^ 
plant in the world For the construction of the 
plant, a tract of 180 acres of land was acquired in 
1921. The eontrnf t for the construction of (hr North 
Side aeration and stilling tanks was entered into 
August 9, 1923, to the amount of 5,602,635 dollars. 
The estimated cost of the completed treatment plant 
is 13,500,000 dollars. In addition to the treatment 
works, it bus beim necessary to construct about 14 
nules of sewers ranging in sice from four feet to 18 
feet in diameter—the total cost of which will be over 
10,000,000 dollars 

When the sewage reaches the North Side plant. 
It 18 treated in settling and aeration tanks of tbe 
kind shown in our illusirations. The settling tanks 
are large rectangular basins—the floors of which 
slope gently to the center. Suspended within the 
tank from an overhead bridge u a vertical shaft, 
electneully driven, which carries four radial arms, 
the bottoniH of which conform to the slope of the 
floor Atlaibed to the botloms of these arms are a 
number of inclined vanes or ploughs, which grad¬ 
ually sweep the sludge to the center of the tank, 
whence it la removed, by pumping, to the sludge 
beds. 

How Impurities Are Rendered Innocuous 

The sewage is also treated in a vasi system of 
aeration tanks of the kind shown in our illustratioiu 
These tanks, which are of cont rete, are IhiiIi in bat¬ 
teries of 24 each Extending along the bottom of 
each tank ia a large pipe through which compmaed 
air IS discharged into the sewage toward one side of 
the tank live air rushes up through the liquid 
material and maintains a cxinstant and violent ciroi 
lation of the sewage, which is caused to flow up on 
one side of (he tank and down on tbe other Tbe 
sewage is thus thoroughly aerated and (he process 
of oxidation renders innocuous the impunties re¬ 
maining after the heavy solid matter has been de¬ 
posited. 

^ One thousand pounds of coal per mimUef This 
^ IS the quarUtty of fuel that the largest smgfe- 
unu machine in the world will coruume. In our 
November issue, we will describe this giani of 
power and present several photographs of U 



ONE OF THE SETTLING TANKS CALbMET SEWAGE TREATMENT WORKS 

fit rtfw maib the soUds MCde out of the sewage The four r&tadng arms rake the sludge The solids wVcA are deposited w the settling tanks me pumped to these sludge beds, from 
in to the center, from mkUk it U drawn o§ hy pumping wk«cA they are removed and used as frrtilixrr 
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Novel Devices for the Shop and the Home 

A Department Devoted to Recently Invented Mechanical and Household Appliances 

Conducted by Albert A Hopkuis 







A vacaoin «rnp bolder for keeping the 
shaving kruh In lU place 

All Efficient Bruah Holder 

A VACUUM cup holder into which any 
aha\Ing brush will fit la illuairatnl 
here h prrvriiis the bruah from falling 
Into dirty corners or on duaty floors It wdl 
hold il on por4.ilain. marble, wood, or other 
roalerial 

Woodworking at the Bench 

S OME monlba ago, we illuairated a very 
clever little ahaper which can be uacd 
OB the bench or on the actual work, ami we 
now ahow another member of the family 
TfaU machine ia diivcn by a one quarter 
honepower motor and can be uocnI as a 
bench aliaper, portable aluper and small 
jointer As a bench shaper, all kinds of 
Oman and mcdium-ftlzcd work can he done 
quickly and wiibnut expensive help As 
a portable shaper, much work can be done 
on pieces after OMcmhly as well as on 
pieces loo large to be handled easily The 
motor aide of the ublc Is provided with two 
handles for use of ilie table with motor as 
a poruble sliaper The ability to set the 
motor sliaft at varinua angles makes possible 
the use of cullers of smaller dlsmeler which 
lake murli lean p^twer 

A Mechanical Caddie 

T O eliminate the drudgery nf carrying s 
heavy bag of golf clubs s carrier on 
wheela has hern inventfsl capable nf taking 
care of one or two bags The hag is kept 
clean and the tlubs are kept together thus 
saving them fmm being scratched and 




A combinatioM beneb and poruble abaper ubieu Tbla maebine b driven by a 
one*qnar1er borsepower motor 


marred by knocking together as they do 
when earned in a caddie bag. The earrier 
ran be wheeled on the greens wlthonl mar 
ring the grass. 

Air Suction Conies to the Aid 
of Scale 

A DITROIT inventor has devised a aim- 
pie and autumailL weighing machine 
in winch the excess material b rnronved 
hy air suction The illustration shows the 
construction. The material is fed fmm the 
storage hopper into the michine hopper by 
ratchet fcH This b so connected as to 


stop feeding when the worm la stopped 
lliorcby eonlmlllng the amount fed to the 
worm A vibrator serves to disturb ms 
lerislt that cake or pack and cause the 
■ame to fall oontinually on the worm When 
the motor b started by throwing the switch, 
the fan, vibrator and othfsr parts of the 
median lam begin to function under control 
of the weighing device An eleclrio button 
b pressed which closes a twitch and makes 
connection with a solenoid 

This solenoid throws a clutch, sliding on 
a worm shaft, Into moah with another clutch, 
which H continually taming. At the some 



A uUe toaster wbicb cnls otf lha 
beating current amomatleally 

time, connection b made with a solenoid 
which opens the door at tlie end of the 
worm With the worm feed turning and 
the door opened, the material b forced Into 
the holder on the acale until the amount set 
to be weighed causes the scalearm to go 
up and make contact, Tfab conuct cloaca a 
circuit and causes another solenoid to throw 
out the clutch and closes the door tight. 
The worm b stopped and the door b cloaed; 
no more material can be put into the bolder 
on the scale When the oontaot on the acale 
arm b made, a very small oolcnoid opens 
the shutter in the air-auction pipe and per- 
milt suction of the excess material (one 
or ivm nnneea) from the holder until the 
scale arm descends to perfect balance when 
contact IS opened or brnken and the ohuUer 
cloaca. The material now weighed b dumped 
by opening the shutter at the bottom of the 
lioldrr 

AutomjiticanT’ Controlled ToMler 

W E have all seen the intoroatio toasting 
machine In restanranu and the sand¬ 
wich shops which are springing up all over 
the country These toasters are too Urge 
for home use but now we have a device 
which can be placed on the diningroom 
uble Thu little brother of the restanrant 
loaalor turaa out the same brand of golden 
brown toast with no burning. You abaply 
drop the bread4|itp the even slot and 
preoa the two lev^ When ibe toast b 
done, up It comes and the corrent h auto 
maitcally out off 


kor the cocUle-leaa golfer 


Contlnnom cemtroUed scale for weighing dry niaterials 
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Ohiarfloty tlm fnNa yonr ciccirk 
iMHue-UfhtlDs dmlt 

^^decliron** Qodu 

A NEV kind of limepfoco ha* reconlly 
beea placed on the market oommer- 
daily, although the prlnclplca have been 
koowB for aevenl years. Thu dock has 
bees tested out In the laboratories of a 
nuttber of nnlverslUes and gave excellent 
saltsfacifoa It u nMrely necewary to plug 
into the alternating current and then set the 
olook aeeuralely. The correct time can be 
obtained from the power bouse 
Technically, the Telechron clock—which 
name means time from a dutance—contains 
a diminutive synchronous motor which has 
a rotor the she of a ten-cent piece. Thu 
rotor floats In nil and makes exactly 3,600 
revolutions each minute when it u connected 
to O&cycle aliematlng current Through 
suitable gearing, thla la reduced to one 
revolution per hour for the minute band, 
and the necesMry amount for the hour 
hand. The 60 cycles la accurately oontroUed 
at the power house and checked up twice 
dally by the Naval Obifcrvaiury 

Locking the Lock 

T he atiaohment Illustrated Is iotencled 
to safeguard the none too safe mortise 
lock by preventing the lock from being 
picked. The guard is msde of spring steel 
and has two prongs ind two holes. The 
operaiioo u as follows 
First open the padlock and Insert the yoke 
in the hole on the gusrd, then snap shut 
and the "’Keelock’* Is ready for use. Aficr 
the door has been locked In the usual man 
ner, remove the door key and insert the 
looking dogs Into the keyhole, pushing the 
guard in as far as pomible until the locking 
dogs expand and take a secure grip on llie 
inside of the door plate The door la now 
securely double locked. Any ittcmpt to 
remove the guard by force will only cause 





A magodie t«e aqaara for draughtsmen 



( Inele cutting tool that may be used lor many materials 


place of an ebony or rubber head, this 
square is provided with a stainless steel 
magnetic working head The drawing board 
roust have, of course, a metal edge, ther^ 
fora a nickdled steel working edge is pfi^ 
Tided The T-square remains in exactly the 
position U b left Thn device comes from 
England and really gives the draughtsman 
a relbble third hand 


An Indoor Seesaw 

F or children who are confined to apart 
mrnti and liave small space for play 
there has been invented and placed on ihe 
market recently an indoor toetrr that is 
opersted hy springs. It i8 called the ‘"Foxy 
Grandpi Bouncer," anil requires only a few 
feet of floor space However, it provides 
much amusement for the children 




The Foxy Grandpa Bouncer 
A Circle CUitter 

T he device illustrated is nut limited to 
cutting circles in bakelite, rubber, fiber 
et cetera for radio iwnrlii. but can be iiaod 
to rut veneers, very hurd Woods and aoft 
metals as well ae gaskets, washers, rings 
and the like fmin leather, linoleum and 
sheet packing The cunHiruciion Is clearly 
shown in llio illustration A carpenlcr'a 
brace may be used. 

Wlien desired for radio work tlie cutting 
tool IB set fur the sirj- of the holes dcMred, 
llien the beading tfHil is set with tlw inside 
edge the same size as the hrdo rut This 
will put a full head around the Imle To 
rut thin metal, reverse the cutting evlg^ of 
the tool bit as the hack has a knife-liko 
edge. The tool lias been chriatened 
'I’anwDod " 

Brighten Up Yonr Knlvct 

T fIPRL IB in New York, a store that is 
the Metiv of all those wlio are In¬ 
terested in Imusrhold Inventions, particuUrly 
those used in tho kitchen Every summer, 
one of the owners goes to Furnpc and brings 
back quantities of novelties The knife 
cleaner illustrated is one uf these novelties 
This hails from Fngbnd and seeuis to be 
a hard pad of an abrasive suhatance pro¬ 
vided with a convenient handle It cleans 
the knives perfectly with a minimum of 
effort 

A Curioug Clocdc 

A VETERAN in a hospital at Augosia, 
(Fporgia—Mr Valter Davis—sends na 
a photo uf a clock lis has made In hli span 
hours, and he pruhahly haa many uf them. 
Tho clock Las a single band and a 24-bour 
dial The dial is divided into halves The 
upper half represi nts the 12 liours of night 
(more or and the lower half the 12 

hours id day Tlie painting is approprlaln 
In the penuds noted The works of this 
clock were made from the parts of an old 
steam flow racier 
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Tlw Ryporiianalrope iranamlttliif dericc la dapUeate The aapia rcpredthig device b abs In dnpHcale 


Giving the Choraa Girl « I ifl 

“^ENTLFMFN prefer Blondn it the 
VJT Dime of R writ known pli^ and | rob 
ably ffBtInnrD do and so do thrairicil 
produroni but tbry like ihrm t) ami alio 
But time exponenia of pul hriiudc are not 
alwayi alngera—mire la the pity Mr /irg 
fold noticed thia and called on arlcnce to 
make up thia dcbLiency of nature The 
reaearrh laboratorm of a ph maraph 
oonpany and a amt radio corporation were 
appealed to and tlie enamecra pruducetl 
wbal la called the aupar panairope which 
baa been in uae at the ( lobe Theatre in one 
of Mr Zieffelda Revuea wherein aa u<iual 
he glonfiet ibe American girl 
Tbe elecinral voice capable of rcmlenna 
vocal or inatmineoul aelectiona ihriugbout 
the enure range of the musical art ii ma lo 
poaiuble by a ooloaaal aound rcptoducina de 
vice known aa the auper pane trope It la 
in fact a larger replica of a aimilar devi r 
DOW available for home uae and llkewiv 
operatea from electrically cat diaki pro 
dttced by tbe preciae light ray proceae The 
twmta and lurita of tbe record groove are 
tranalated Into cormponding ripplca of an 
dertne current by a magnetic pickup cb 
we Tbe eleotrioal ripple* In turn are 
stepped up or magnified hundreda of thou 
■amis of timoa by an clectncal amplifier 
and then pained lo a cone reproducer which 
vibraiea accordingly and furniahe* a faithful 
rendition if the inpnal muairel valuta rr 



The deetncnl kc man 


forded 10 the pfranograpb company a aiodlo 
Tbe reader baa doobllcaa often noticed a 
certain wrakneaa in the finale of a ecene 
where the i Itorus di ra not match up to the 
exigincm of the caat and in aome Imtaocee 
exiri iniainaoa are brought into the orchee 
tra to help along the final creacend > With 
thia electncal voice the burden of the vocal 
rendition by tlie chorua may be entirely 
ehmi tall 1 leaving the cbonia girla free to 
neentrate their rff rla on daniiiig r act 
ing So rraluiu is the electrical voice 
iliat tht audience ii virtually convinced that 
the eh rui girla are doing all ibe aingiiig 
The aound repr lucing proieai atarta with 
the record nrating in the groove of the 
record la a ni e lie which wobblca In accord 
an e with the acrpenline path of tbe groove 
and tran«inita ibw gyratnna to an electro 
magnetic pickup which in turn iranalatca 
them into oorre^pondiog electrical impulaca 
which are amplified hundreda of tbouaanda 
of umca and turned over to a Urge cone 
reproducer 

In the theatre uatallalion the merhaniam 
la placed beneath tbe atage or in aome other 
convenient place while the cone reprodocer 
UBoally in duplicate la placed lo tbe the 


atre aiidi a* u the aproo cf the atage 
facing tbe mualcUBa An opmaior atanda 
by the mcclianiam placing tbe rec^Hit re 
placing ihrm and making tbe neoraafiy ad 
jnatmenta y 

In order to provide pomUvr perfomaDoe 
tbe equipment la aupplled in dupbcaie 
throughout Thua there are two records 
two turn table! two magnetic pickupa two 
low power amplifier* two high | >wer ampU 
fieri two power anppUea and two rcproduc 
iiig oonea Any oombination of component! 
from rtiher complete aet la inaitntly avail 
able Dnplicaie record* arc aet at the 
exact aame point with reUuon lu the pick 
I pa revolve In abiolute step and an ready 
to produce the exact aamn mte in the 
ebangmrer 

At the preaung of a button the orcbeaira 
leader acts the rlrctncal voice in operation 
and llie leader la in conatant tonefa with the 
iperator who imU and adjuata the merhan 
lam by the aid of a microphone anJ a 
loudapeaker The operator himMlf w alto 
informed of everything that goca on in the 
orchcatra by tbe aame mean* Our illuaira 
irailona show the ipparatoa below tbe auge 
and also the two reproducing cone* In front 



Bear view of iko InnomittiBg devlee, ahowlng takee 


t f the fuotlighu These are cleverly masked 
Were it not for the volume oontrel la tbe 
hands of the orchestra leader tbe gUni 
electrical voice could reedily drown out tbe 
orohestra and chctfua One other lUuatration 
shows tbe 250 wait vacuum tub es the equip* 
men! being somewhat airollar to the bwer 
type of broadcaaiing aiationa 

A Small^lged Electrical 
Ref narrator 

T HF small refrigerator lUustraied em 
bodiea all the charaotenstica of the 
larger models^tbe refrigerating meohanum 
being contained in one unit Tbe motor 
compressor and all monog parts are her 
metically sealed in a compact ateel oaae 
containing suficient refrigerant and lubri 
eating oil to laat yearn of service Tbe 
location of the refrigerating mecbaniam on 
lop of tbe ralnnct makes possible tbe elimi 
nation of all surface valves and pipe con 
nections The heat generated In oomprraaiDg 
the gai rifles away from the cabinet Inatead 
of enveloping it 

A Coffee Filter for Any Coffee Pot 

T he coffee fitter illuatraled fiu any metal 
coffee pot pereolaton Included The 
water u boiled and poured through thus 
making what is called '‘dnp coffee which 
is cunaidered the most deticioua Tbs de 
vice consists of a bag {aatened to g ring 
and a clip which serves Co secure It to tbe 
top of the coffee pot 


X'. 
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Conducted by Albert C. Ingalls 


Maaiodon or Maoimoih? 

How many of onr retden cu Identify 
the tooth and fragment of a liuk ibown In 
the tUuatratInn on page 290? This photo¬ 
graph woi oubmltted to os by a reader in 
Sw^watcr. Texai. Ho atitn that the tooth 
ia that of a moatodon. Is he right? 

During the Toe Age—whiob came to a 
gradual clooe In the northeoatem port of 
what it now the IJnltod States about ten 
or twenty thouund yean ogo—buili the 
momiwith and the mastodon ran^td over 
ImiDonse and overlapping areas near Uie 
greet glacial cap, and for to tlm touch 
of It. Doth enimeU left their remains iu 


pounds, twelve ounces. Numerous other 
relict of pre-hisioric animslt have also been 
found near Sweetwater" 

Doth the tooth and took are those of a 
mammoth—not a mastodon Nut only ora 
tliey UioM of the largest of the several races 
of numunolhi, but of all that group of 
elephant like anlmalt, Jiving and extinct, 
known os the Probosetdea, They ara doubt 
lest the remains of Archldltkodon. the great 
Imperial Mammoth. This giant beast stood 
from 13^4 to 14 feet high Thus he ex¬ 
ceeded by 3V4 to 4 feet the height of the 
ordinary circus elephant 

What then, ore the charactcrlstica of tlteoe 



largo numbert. Tbclr fotoUa have been 
fotuid in many places. While tbeae foaolls 
are not exactly oommonplacei, neither are 
they rare For example, 115 mastodon and 
mammoth remains ore listed from variout 
ports of the sUte of New York, In New 
York Slots Museum Bulletin Number 241 
242, entitled ^he Mastodons, Mammoths 
and other Pleistocene Mammals of New 
York Sute.” 

Gonccmlog the fossils which we have oug- 
geiied that the reader try his sk,!! In Identt 
fytng, thfir discoverer writes, *1 enclose a 
photograph slmwiog ■ orcUon of mutodon 
took and a big tooth belonging to another 


fossils which moke their Ideiitiricallon so 
simple? Fortunately, the tooth la preserved, 
and of all tlie skelctun, this is the must volu 
ible port for identification purposco. Once 
one ^s observed tlie marked contrast be¬ 
tween the molar teeth of the mislodons and 
the mamninths, one will never confuse tbs 
two While both snunals bore strong supsr- 
ficiil resemblance to our living elephants and 
to one another, on comparing them part for 
part, certoln easily distinguishable difTarw 
ences become obvloui at once 
The molar tooth of the mammoUi Is. or 
was, composed of a series of cuaps Liters 
ally. In fact, the word mastodon, meani 



insitmTon, or to some other anJmol of slubte 
praporlhms found In grave] pita near Sweet 
Wiiet, Tsxat. The tusk was token out In- 
tnot bm rapidly dlsintegntod when exposed 
BO the atBKMphm It was about oeven feet 
In Isngdi end over a foot In (Himeter In the 
tUeksM pqrthM The tooth weigba two 


"nlppld tooth " The molar of the mammoth 
Js made up of a series of plates on edge, 
presenting the appearance of a oertsa of low, 
parallel rldget. 

A oonparioon of ths body outlines of the 
two animals, part for part, reveals pro- 
noonMd difference, poitlcnlarly In the 


shsiH* of the head and the thickness of tho 
legs. The iwn sninials an quite cloady 
rclalcd, but ihc masLndnn evolved first Our 
hving cleiiliaiiis betimg Hilh the msnimutliH 
ProfiHMir Henry raiifirlif (Utmrn I’rrsi 
dent of the Amcriran Miiki um of Natural 
IJiNiory u iialeontoliigist wlio bss Urn 
studying ilii e\iiliiii(inaTy n lallnnsliips of all 
llic pruUiHcidcana fur many yiara bos re- 


and bin rdativm wTTe In their early evolu¬ 
tion mans unccstur is believed to have born 
a niimll ajir, but hinte ilifl niajonty of the 
riel's of prolmscidLans hIkiwii uii Prof 
Osborn s diagram diil not Usc-uiiic extinct 
until llie Plejslorrne | [h»cIi, or Ue Age. 
wliii h ended roughly 20 000 yijini ago somn 
of these beiHis nlllioiigli now i xtiiicl wire 
contimiHiTaneoiiH, at least in continental Eu 



Contnut tho profile of the mammoth's head with that of tho mastodon shown 
In the lower left-hand illustration on this page 


oently reclassified ilirir 290 or mure known 
•pedes, placing them In sixteen "races.** 
Hrofeiwor Osborn s work was popularly 
aummsrixed In the January February, 1925, 
issue of Natural History (published by the 
American Museum of Natural History, New 
York) He has placed the respective races 
of pruboseldrans on a sort nf * family tree** 
which IS reproduced on page 290 

PorhaiM the first thing the readers will 
notice mUer a earrful study of the ppi-allari 
ties of each of the outlines, is the large 
variety of elephant like forms—in addition 
to the mastoilon, the manunolb and the liv 
ing elephant—that have existed during die 


rope. With the mm of the Old Stone Age. 

The prubosrldrons underwent their early 
evolution in Africa, but many of their races 
ultimately reaibnl Amenca by way of a 
land bridge which existed scroM the present 
shallow Ilrhnng Straits Says Prof Osborn 
**Ad insatiable wanderlust has always pos¬ 
sessed the souls of elephants. Tliey have 
gone to the very ends of the earth and have 
fox surpassed man in adapting thnr dothing 
and teeth to all po<4iblo conditions of life " 
Thus 10 nf tbo 16 elepluint like races reached 
America. 

Moeruhfmtm u the moat primitive form 
on the diagram. Its fossils were found In 



O i rl^ofttw AMihMtUi rflUawl Blitorr 

MorHlherium was ibu oUiwt, most primitive and smaUcst of the proboscldeana 
known. The tusks and the trunk were beglnnlnf to evolve 


geologic post and have become extincL In 
genirsl, the forms at the bottorn of the dla 
gram livnl In the Eocene Fpoch Thii is 
the o]Ji.ning or dawn epoch of the Tertiary 
Period, or “Age of Mammalt^" Estimaies 
of absolute geologic time vary, but a enn- 
servaUTo Fi<tlmBto for tho opening of the 
Tertiary Period is four million yesni ago 
Compareil with the total duration nf the 
evDlutlon of life on earth, even this is only 
the last 4 percent of It In the Eocene 
Epoch, when the ancestura of the elephant 


NuribeaBiern Africa. It has no IndliaiioD of 
a trunk, but its second Im Iwir teeth are al 
ready enlarging This foresliaduwH the fu 
tuiT tusks of Its dcscendmtn li wa^ uiily 
a little ove- two feel high It Ineil in ihu 
Eocene Epoch 

Pa/fTomoMtodon wss anceslnil to both the 
ordinary Amenran inasliMluh and the rnies 
of mammoths It lived early in the Tertiary 
Period Its foHsita have been found in 
Egypt Of the interesting longjawetl forma 
of masloduna iliown on the lower right 
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hflnd pnrt o/ ibe rluignin, llille can be aald 
hcrp Some of them had four tindia Tt> 
hphoilftn for example, uaed ira ahurd' 
nhuppfl lower luMka for uproutinff plantm and 
j(H upper fuMkfl for definnc IlH jaw an lutlR 
ax 6 fed 7 inLiirs totirhrtl the ground It 
hpn ad through India and reai bed America 
ill fun the III Agn—ila funxilH having been 
found in llu Dukniaa Nebnuka and Col 
orado Nearly ] 00() 000 yeara ago, il bt 
1 uine exlmcu 5/e/iro/najfudon fuaslls havr 
iHeii found in Arizona, Nebruka, Ft xah uiul 
Iowa. KA>ncAo/Arrwm <**beakjBWid ) had 
downinrned upper and lower lUftk^ It be¬ 
came extinct about 500,000 yrarn ago It 
bax been found In fomil form in (Oregon, 
MniiUna, Colorado, Califunua and M* xicn 
Kelumlng (o (he mum part of Pnif 
Oaburn'a diagram or tree of droLent, 


wax more eJicInilvely g foreat-dwelling anl 
mal thau the nummolha. Ita food waa twiga, 
for whfNio niaxlloallnn iia teeth were well 
adaptcil lia rrmolna have been found In 
bfigx in New York, Indiana, Ohio, lllloola, 
Michigan and Iowa, wlicrc It la aald that 
*'rvery liog cuntalnn a maatodoo ** They 
have also been found In Florida 
The niietotlnn wore hla hair long^-aii 
adaplatuin to the cold climate In which ho 
lived Snmo of thix long, coaroe hair haa 
been found in a swamp In Nrw York Slate 
It mu«l be remembered that during the Ico 
Age, even our central alates were aa clusa 
to the ice cap oa Labrador la now The ice 
covercfl moal of I he otaiea mentioned above, 
but aa It milted back, the aucceodlng gen- 
cmiiuna of mastudnna followed It Many 
died and were covered and preaorved for ua 







HtmffPtus \ tunu wwcai i tfww ^ u»ma«a waoM 
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Ab cwgravhic of tHo woolly maniiDoth enrvrd on the wall of a Frendi cave by 
a Cro-Magnon arlUt« 20,000 or more yean ago 


DinotXnium had unique tuxkfl wIiIlIi turned 
down, and were on ihc lower jaw It 
reached India, but not America, nod became 
extinct about half a roilliun yeara ago Note 
Ita great comparative height 

Mmsiodon smenc^tms la the form which 


to uncover oevcral ibouaanda of yeara later 
Archuluhodon impfrator, popularly called 
the imperial mamnuilh, woa the greateat of 
all the proboocideana. Hia foaaila have been 
found in Nebranko, Kanaaa, Iowa, Texas, 
California and Mexico. The Sweetwater, 


t — 1 — l ■! ISb AmMm rWlwMMi SwMf 

C>alNMrB*a now theory of the relationaht] 
dephont-Uke onlRuila, ttvAiig am 

the melting back of the Ice cap to the north, 
they too dioappeared, becoming extinct 
Probably he was nearly halrlcoa. 

By for, the best-known of the races of 
prubow Ideans wav the JidTeraonlan num- 
moth (arc diagram, Parrtephas iefferMonii) 
and the **woolly” mammoth (Afommonieus 
primigentus) The former was Urge, atand- 
ing lOV^ feet high, the latter waa little over 
9 feet high and was very alwiucy, Ita hair 
being IB Incbea long, with denae, shorter 
wool brneatit The remains of both of these 
races have been found from Northern Europe 
and Asia to North America Both nces 
were marked by the extreme acuteneas of 
the apex cd the aknll and by the alxong in* 


» oihI Hiicw of dcseent of th« roeoe of 
I exiluct* Beftn at the bottooi 

of oommerre todty^a Urge part o^ the ivoiy 
we see being fossil Ivory, probably tea or 
mom thousand years old In Siberia, many 
of their aotoal carcasses have been found, 
still frozen in the Ice whkh has preserved 
them **No other foaail type haa left each 
remarkably complete data ai the Siberian 
mammoth,” says Herbert L^ng, Aaalsunt 
Curator of African Mammals, American 
Museum of Natural History, writing In a 
pamphlet eniillad, ‘'Problems and Facu 
about Frozen Siberian Manunotha and their 
Ivory” 

The Cro-Magnon men who dwelt In France 
after the close of the Ice Age have left oa 
rock etchings of manunotha wfaloh they 



Tooth and twak of the Imperial nummoUi, greatest of the elephonto. lUa 
BpeeJmen was discovered near Sweelwaler, Texas 



Theorella mlgnlloo roates of tlw elaphont-Uko mamnob from their ceator of 
dUpetoloB In Africa, mltUons of yem ago 


fa commonly meant fo this country by the 
word **inBaiodon” Tl lived well into the Tee 
Age, ranging from Europe across Asia to 
Aloak* and throughout the United Statet. It 
wm 7 to 9 feet high and woa particularly 
stodiy and robust, with thlok leg bonea. It 


Texas, fossils referred to at the beginning 
of this sketch belonged to ArehidUkodon, 
flis height was 13 to 14 f«t Probably, 
Mys Prof Osborn, he was a tree-ond-ahnib 
browser, and when the foresU that covered 
largo parts of the west disappeared, due to 


curvature of the tnika. which eompletdy 
ernaaed each other la old a^ (la the mm- 
tratlona, contrast both head and toaka with 
the oorreaponding features of the mastodon.) 

So plentlfn] ore the renuini of the mam¬ 
moth that thdr tasks are osed oa oa ortkU 


hanted for meat We also repcodoee thd 
photDgnph of a pre-historie figure of a mamp 
moth. This woa found In CMobo-SovaUo, 
among plentiful renaina of ohoreqal fins 
tod the debris of bonaa of hoadreds of 
(CeoiiMwd m poge 292) 
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I\p\.-poweT l^^iotjons 

^olu m-e 


T H£ man who likes plenty of volume for easy listen 
ing usually has to drive the last tube of his set be 
yond its limit to get the music loud enough And then 
It IS no longer music The RGV power Radiottons arc 
speCiiUy made to stand die strain in the last audio stage 
They can handle plchty of volume without blasts or 
rattles, and therefore mciln finer, clearer tone' 


Dry b«tt«ry Radiotron 

UX 120 12 90 


Storage batcciy or A C power 
RadiotroQ UX 171 16 00 


Storage battery power Radiotron 
UX 112 $6 90 


Storage battery or A C super 
power RadiotrraUX 210 19 00 


Quality 

Lsar-esearch-Story 

The high quality of perfonnaoce you get with agenume RCA Radio* 
rron u due to incessant reSMtdi The Radiotron laboratories find 
ways to make better tubes-^ they find ways to improve manu&cninng 
processes—and they keep a Constant check on the uniformity of 
the manuftetured Radiotron Ir pays to look for the RCA mark 


RADIO CORPORATION 
New Yoik Ch cago 


OF AMERICA 

San Francisco 





<7 • 


RjCA'^Rad iotron 






MADE BY THE MAtCEES 


x. 
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Growing inlavor- 





inllse 





takes all the 
guess«workoutof 
your woodworking 

It it a niper'hard hardwood that 
offen iuprcme reiifttnce Co ipllt* 
ting ana abration* HARD MAPLE 
Eoorsoftenoutwaaradjolningatone 
doorillla* Thli quality dlctatea 
iti use for butcher block»» bowling 
alleys and pins, and for a rnuld* 
tude of other products that must 
withstand hard wear and abuse. 
HARD MAPLE,wel^ for weight, is 
stronger than stceL which accounts 
for its rapidly increaslngpreference 
for good auto*bodles and odier uses 
where strength and resiliency with 
comparatively light weight are the 
prime requisites* 

And its high 6nishing qualities are 
responsibla for its ever growing de¬ 
mand as a fine fomlture wood. The 
lower grades of HARD MAPLE 
make h^*grade crates and boxes 
—more strength with less wei^t. 
Perhaps It offers eqsally preffItaMe 
Mtlllsetlon for yeur predoet. 

Our Fanat Fnducta Dtp ai t mmm i mdS 

aladly furmUh you wlih JoC* Mton ili« (»- 

aHitHfll appUcmion of Hard aiJ^U amd 

you tk* Hard MaH« HofUSook PSEB ou woquoMi, 

Northern HARD MAPLE Manfrs. 

311 F. ILA. Building, Oihkoth.Wla. 

NOTBi Hard kdmptm mmybo had la mlMtd 
•hilmiaNrf with lUech, BiKh and iirhar da- 
Northam Ha^woc^i WrUa for 
Uk of member mUle. 

FREE -^IBOOK 



oummothft, klHed and eaien 20,000 yean 
ago, by the Old Stone Age liiiiktcf& 

Gradually the mammutha dwindled in 
number uuul they became eitluct. Today 
tliere are only two race* of pruboacideana. 
tlie African elephant wbone true name la 
"loxodoni,” and the true clepbania of India. 
Ceylon and Burma. 

a a * 

Amfihmr Amaiettr^$ T^egcope 

One of the moil Inierceting reflecting tele- 
scopea ihui for completed aa a reiiuli uf the 
leleecope campaign which the Sclcnllflc 
American U mnduiting la that of F M 


St bolUng tempenUDrea. Aa toon aa U h 
cooled, it beooiM red agaiii. Tbe aUver and 
mercury fall la ordinanly ydlow, and be- 
comea a dark orange or brlok ted at 160 
degreea. 

Among the usea auggeated for tbeae palnu 
by Mr Andrewa are for tbe caalngi of bear 
inga and other parti of machinery which are 
apt. to become overheated, with dlaaalroua 
cffcKta, and for Indicaung the level of the 
liquid In a hot water tank. In the latter 
case, a vertical airlpe la painted on tbe out 
aide of the tank, a^ the height of tbe part 
where the color haa changed Indicatca the 
water level —Science Sera^. 



BIr* nirha ni the eyepleea of kla refleetlng tdeacope, wUeb la pensaeaelly 
moniited hi nn eneloaurn on the roof of hla f^Uforela homo 


llicka, ISIS Oakland Avenue, Paaadena, 
rallfornia Two photographa of thia inUbni- 
ment are reproduced on ibla page 

Mr Hioka made the entire nwunling, but 
purchaied tbe paraboloidal mirror ThIa haa 
a diameter of 8% inches and a focal length 
of five feet The outside tube ia 10% inebea 
in diameter Tbe 60*inch fueal length la 
divided aa followi mirror to the 2% inch 
diagonal, 42 inches, diagonal to IVk-lneh 
priam, 11% Jncbea, prism to eyepieee, 614 
inches. Thus it ia seen that the mounting la 
of the oUUonary eyepiece type described in 
Amateur Telescope Making" (Scientific 
American Publiabing Company, 1926) page 
^1 

In the polar axis, writes Mr HicLa, there 
u a Ford roller bearing hub whirh, with 
careful balancing of the lube, permlta a 
dehrale manipuUuon of the 90 pounds of 
tube and counterweight “Anyone who ap- 
preciatea the convenience and comfort of a 
stationary eyepiece,** he emphaaizea, "will 
never regret going to the extra expense and 
Hork ruquired to build such an inatruiuenl ** 

The doclinaiion axis was cuuairucted from 
a Crane and Company, 2% Inrh "T* of cast 
imn, Chu being thick enough to permit bur 
ing out true and turning in a lathe where 
necessary Into this “T," s Sbdhy tube, ono- 
half inch thick, waa inserted Thia Jiulds tbe 
prinn and carries the oast Iron cradle to 
whuli the large tcicacope tube is bolted 

The polar axis was constructed of two 
pieces of braaa tubing brazed together at an 
angle auiltble for this latitude A Ford 
roller hearing hub, turned down to suit, waa 
placed in the polar axis tube, where it pro¬ 
vides tbe rotary molkni of the polar axU. 
a a a 

Color Changing FainU Show 
Temperaiure Changes 

Chameleon-like paints that change color 
when heated, only to return to their original 
color when cooled again are the interesting 
products described by W S Andrews, of the 
General Electric Company*! engineeriog 
laboratory in Schenectady. New York. 

"Such palata are made either of tbe doalde 
iodide of copper and mercury, pr the double 
iodide of allvcr and mercury," says Mr 
Andrews. The former la bright red at or¬ 
dinary temperaiuret, but when heated to 
about 160 degreea, Fabrenbelu changea to a 
dark obooolate brown which becomea Uack 


A Tw^veAnch Reflodlng 
T^escope 

Mr. JonN Roney, 617 Vest Jefferson 
Street, Louisville. Kentucky, writes aa fol 
lows apprertaiion of your efforts to 

stimulate an Interest In astronomy, I am 
sending you a picture of my 12-inch re¬ 
flector, made at home during spare time I 
mounted my mirror on two Ford axles. I find 
this an excellent way of niounling a tele¬ 
scope. It Bccma, In fact, that the axles 
were made for this purpose. 

"My mirror gives excellent results under 
good sociDg. and magnificadona aa high oa 
400 are employed. 1 polished and figured 



The two axes, aettfaqr drelaa. worma. 
cyepleco and botloiii of iIm mala 
tnbe of Sir. Hleka* lokaeope 

nearly nine months before I got the surface 
of my speculum as 1 wanted it The focal 
length Is 78 Inches. Tbe disk b one and 
one half inches thick. 

**Tbe tube U built up of soft or machine 
Steel, one inch by onc-clghih of an Inch In 
ornss-scciion. Tl^s can be bought of any 
iron dealer la lengths up to 12 fart long 
My tube coat just two doDon. These strips 
are bolted to hoops of the same material 
with one-quarter Inch stove bolls. The boopt 
are one inch greater In diameter thao tN 
mirror The tube Is perfeotly rigid, owing 
to the diagonal stays. My entire Instniraenl 
was made at home, except for welding a "T” 
oa tbe declination axb. 

(Cbfiifaatd M page 294 ) 
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Astounding days are here 

Read the amazing facts of progress and opportunity 
from the pens of voorld'‘famed leaders in every walk 
of life. They write especially for the new Britan- 
nica—now ready. New ways to success open to all. 


G reater news breaks on the 
world today than has come for 
centuries It is more important than 
the discoveries of new lands, such as 
sent adventurers sailing from Eu¬ 
rope More important than the find¬ 
ing of gold fields in Alaska It means 
more to all men and women, young 
and old. Its reading is more enter¬ 
taining 

For years scientists, scholars, in- 
dustnal leaders, financial experts, 
political sages have been working to 
repair the ravages of war and to 
make a better, richer life fotall Now 
these master-minds, these leading 
experts, report to you They—the 
world authorities— 
gather together in 
the pages of the new A Wmw Ol 
Thirteenth Edition Vameva 

of the Encyclopac- w«.a*a«». 

dia Bntannica In 
special articles each Artlwlgg 
tells the marvellous ANDREW 

progress in his line HBNR 

of work Their dis- MMR 

covenes, inventions SBNATOl 

and tested theories SlOMUr 

and methods are 
now yours to use in L. M I 

business,profession, pei 

home life, social life IRVlNi 

— any place and GBORCJIi 

every place Pkoi 

Todtn- 

A Sew World ALBBRl 

Merely minor parts 
of this vast plan of mahsf 

SSSm'hot; 

past years Yet 
think what tremen- ADO 

dous changes these For Rdditio 

fewdiacovenes have looladloa 2 

wrought Electric 
remgeration allow- tieUi, 

mg the transport of paic book 

perishable foods 


A F«w of tiM MmwKf 
Wmmmnm Expertt 
Writing Bpmmlml 
ArtlrlM of Todopt 


ANDREW W MELLON 
HBNRY FORD 
MMR CURIE 
SENATOR MARCONI 
SIOMUND FRBUD 
P^fek* AmmlyiiM 
L. M FANNING 
Petr^Umm 

IRVING FISHER 
GBORGB EASTMAN 
Pkotegrmpky 
BLIHU ROOT 
ALBERT MN8TBIN 
MISS DOROTHY TODD 
Pm$ki9ni 

MARSHAL POCH 
RAMSAY MuDONALD 
BERNARD SHAW 
DR ADOLF LORENZ 

For RdditionRl aathontiei, 
looladloa 22 Nobol Priso 
winnon, tofloy pioturot and 
dosonptiono ol «poolal or- 
tieUi, iood lor FREE 80* 
pode book Soc Coupoo 


thousands of miles Household appli¬ 
ances freeing women from drud^ry, 
releasing them for social, business 
and political affairs The discovery 
of Rayon—artificial silk—leveling 
wealth distinction in dress New 
anti-toxins stamping out dread dis¬ 
eases, saving hundr^s of thousands 
of lives New industnal processes 
which make the former tuxunes of 
millionaires the present necessities 
of millions. 

Yet not half of the discoveries and 
inventions have l>ccn put to use 
Few have known one tenth of them 
Today all the new things are revealed 
to you through the new Rritannica 
. Do YOU know that 

psychological stud- 
hmMmwKf ICS are g ving to 

Cxpcrfg some a power almost 

fpBClal hypnotic ^ Big iiusi- 

I Todavt « “'""8‘hcM 

^ principles in build- 

MELLON and execu- 

FORD tive staffs Thefsm- 

URIE ous psychologists 

lARCONI reveal to you the 

FRBUD inner truths in the 

tmlyiiM new Ihirtccnth 

MNING Edition of the Bn- 


hamuus for over 
150 years, the En¬ 
cyclopaedia Bntan¬ 
nica alone had ac¬ 
cess behind the 
scenes of this world¬ 
wide plan of prog¬ 
ress It nJutie had 
the inriuenc*e to get 
first’hnnd reports 
from the renowned 
authorities in labo¬ 
ratory, industnal 
plant, scholarly 
study, council 
c hambersof govern¬ 
ment 


Experts Tell the Facts 
They—the leading experts—have 
written special, up-u>-the-mmutc 


The New written special, up-u>-the-mmutc b 

ENCYCLOPAEDIA 

BRITANNICA 

THIRTEENTH EDITION 1926 


articles for the new Bntannica 
These articles cover all the activities 
of the past momentous years in all 
civilized eountnea of the globe No¬ 
where, except in the new iTritannica, 
can these reports be read 'I hey are 
exclusive 

The faets of this whirlwind prog¬ 
ress, facts of exploration, of scientific 
discovery, of industrial research, of 
medical advance, of artistic tnumph 
—all in the new Bntunnica are ac¬ 
curate as steel tape measures yet 
more astoumlmg than rales from the 
Arabian Nights Hotli the sound 
authority and the enchanting per¬ 
sonality of famous Icaiters arc in 
these writings You rc.id them both 
for entertainment and pnifit 

Every Day Usefulness 

Would you know of the new profes¬ 
sions offering pioncxr openings for 
men and women todays Here, in the 
new Bntannica, lire tne facts of the 
most recent developments 

Would ^ou know of industrial 
processes^ Henry bord tells about 
Mass Pnalucuon Other industrial 
leaders tell of other modem phases 
of business How about synthetic 
chemistry^ As sources of raw ma¬ 
terials arc exhausted thr chemists 
work .ikhcmy in substiruting on 
nature's creation Perhaps tod.i\ will 
be known in history as tne Synthetic 
Age l-et men like I. H Baekeland, 
inventor of Bakchte, unfold these 
magical possibilities before you 

What business man or woman can 
afforil to lie without accurate in¬ 
formation on the changing econo¬ 
mics ami I’Hilitirs in foreign markets^ 
P Very d IV, Inisiness forges info new 
markets Vet only in the Britannic.i 
IS this jntonnation instantly avail¬ 
able to all 

At Home and in Office 

How many perplexing problems 
arise foiiay because of rnc swift 
changes* Questions as to proper 
business procedure, questions akiut 


employment, about our education 
of children, about budgeting of 
household expenses, about measures 
in CIVIC affairs, about new inven¬ 
tions and their application—almost 
hourly such questions arise But 
now they can be settled by quick 
reference to the most recent and 
authoritative word as contained m 
the new Bntannica. 

An Age of Brilltant Culture 

Yean ahead of text book ami popular nrolw 
lem-dtory ii the new 1 hirteenth hdition 
Bntannica. Its news in of telegraphic ^reah- 
ncM Many of the authorities have put in 
these apeaal arriclea the facts ami tested 
tlicunca iliat will form the baoia of Ircturea 
and wntitig* for years to come 

Owners of the new Bntannica incrraiing 
by the thouianda weekly- arc now ennven- 
ing of these newest diKovenes, ihnngeB of 
thcHjghr, rcndencicsin art, litcrorure, NCience 
huaintsn Nut sini'c the dayn of Shakespeare 
had there Isxn suth live interest in all the 
vaned activities of the humin race 

Prove This Value Without Cost 

I^r U!i send vini the PKI I* 80-pagc book 
describing the momLnrotia changtsof the post 
16 >car5, the revolution of today And the 
New Hritannui- its ^tnciical \aluc in the 
home ami husincss lives of all men and 
women Hire irc HItcciinen ptgeH many in 
the beautiful colors so prufutwly tmrd in the 
Bntannira itstif Here arc the picturra ami 
dcBcnptionSof scon ^ of the famed authontiea 
conmnuting 3|)ecial arnclcs more ol the 
world Bmisttr-niindsihancvcrheforegatheTed 
for a scrxice to mankind 

See if the pages of this J'fee Book- every¬ 
one of the eighty does not hnhl for >au a 
greater interest ami profit than c\er pre¬ 
viously offetxd ^ ou will re read it often and 
with never diminiahmii pleasure 

With ihts tlO page illustrated bo(»k will 
come to >ou siirpming news €,n the eaoc <■ f 
obtaining the niw and complete 1 hirteenth 
Klition Bnr •nmea—the small initial pay 
mcniB and the. long term installments thst fit 
.ilmusc unncitKeslily into strictly economical 
cxpcndltu^e^ 


This mm 

Is hare awaiting your 
name and address 
Write for It now Fill 
In the coupon t>clow j 
and drop It In the A 
mail before the M 
last collection to- 
night 




Um This OMipoa Imp fan BMfctoC 


r TH^KJcYTLOPAEDUr SUrTMiNlC^InL 

M2 Madlscm Avenue. N«w York 

Please send me, by return mud, without ttn> obliRanon on my part, 
\our free 80-pagc‘^penmen Book of the newl‘J2f» bVC^CTOPAI DIA 
bHITANMCA nhirtccnth Eluion) Alio full particulars of >our 
raiy terms of pM>iiient 


Oat sad Mall TUs Coosoe TODAY 
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Plylock—the ideal material for 
automobile floor boards 


Floortxi«nlsth»cdo not warpi bulge or split. Floorboards chat 
fit PERMANENTLY — that neltncr rattlo nor tclck. Floor¬ 
boards that are ncm-cofuluctcMrs of heat. Floorboards that can 
be nortlsed for padals without rdiiforcefiiciit around c»pen- 
Ings. These are but a few of the advantages ecd^iyed by the 
owners of a car In which Plylock Is used. 

1 rartini automoblla body builders and motor car manufsc- 
turers have been spedfring and using genuine Plylock (not 
to be conftued wim ordinary commodal fir plywood) for 
over two ycarst for floorboards# running boam and ocher 
points whm strength, lightness# and rlddlty are cssendals. 
And they are finding that its use matetidly l es s en i both ma¬ 
terial and productloa costs. 

Plylock is being employed to advantage in a wide range of 
Industrial uses. Manufsctureri of cabinets and doors# Interior 
paneling for homes# atores and offices# trunks and cases# 
phonoBaph and radio cabinets, shelving# toys and wcNtdcn 
novelc&s# desks and fumlcure# and innumerable other lines 
outside the automotive field are turning to Plylock as a meana 
of improvlnf their product and redud^ costs. 

Write for full tnfimnatlon about Plylodc# including a copy of 
**The Pictured Story of Plykvek.*' Fhll slse samples or the 
product itself will gladly be supplied for experiment and 
development work in your own plant# and our research de¬ 
partment Is at your service. 


PORTLAND MANDTACTURINO CO # PORTLAND# ORBOON 
PIjwiwb J whrrt /vr 27 yman. 


PLYLOCK 

^V/bod tfaalh than 



**SifKe boyhood T hare been deeply fa- 
terestad in utranomy sad wanted a lele- 
sc-upe* but was unable lo pay the price of a 
first-cUss instruroenL My first efforts were 
•psot trying tu make a fourdneh refractor, 
but later I wss wflltng to oompromlne with 
a reflector 



Mr. John Roaey*s Ingenloiis telescope, 
with fabricated tube 


*Thuse for whom the starry heavens have 
never held any fascination, can never know 
the delight of the observer when he first 
directs tiis telescope which be has made with 
his own hands, upon the sky at night To 
me, the beauty and wonden of the sky sur¬ 
pass the beauty of our owg planet to the 
extent that the Utter becomes of little lih 
irrcsL I am waiting in wild anticipation 
for the pictures of other makers and their 
lelescoprs.” 

• * • 

PFhof la a 

Appramanies indicate that at about the 
time of the famous “monkey tnar in Ten 
ncMce Usl year, nearly everyone who had an 
interest in evolution sal down and wrote a 
popular book about tliat subjecU This took 
(cveral weeks, and the publication of tbeoe 
books Look severs] weeb or mnnllu more, 
i be result was, thst by the time these books 
were ready for distribution the subject of 
evolution was comparatively dead, for the 
largest part of the temporary intcreat In It 
had been crested over night by the news¬ 
papers, and the newspapers know when the 
lisychological time has come to drop a sub¬ 
ject from front page scarrhesds to an In 
conspicuous sUckfull on page seven or nine 
Gmaequenlly, it has been said that quite a 
few b^k publishers were caught '"luilding 
the lisg** Few of these books, manufactured 
over night for a sudden demand, were noia 
blc anyway 

However, I’rofesaor Graham Kerr of the 
Ijniversity of Glasgow has now written an 
unusually briHlam book on evolution ("Evo¬ 
lution,** The Macmillan Company, New York, 
1926.) Insiead of making m mere catalog 
of points In favor of evolution and attempt 
ing to meet iho stock arguments against it, 
hr baa written lo make hla readers tU/tk 
llm style IS smooth and eminently readable 
uiid his publishers have produced an atuac 
live book 

Professor Kerr is not g more "armchair* 
or lalioratory siudeni of crolntion He has 
spent a large part of his life in the tropics 
studying the ways of animals and plants. 
In the tropica, he points out, the straggle for 
existence is most bitter, but pomparatively 
Few studcDiB of evolution have had the op* 
portunity to witscu It then. 

In view of the laudatory atilementa we 
have made oonoerntag Pnlenor Kerr's book 
it Is ne ce ssa r y to add that la our opbdoa h 


Is not# aa ha author oUtes la the very fiiM 
words of his preface, *a book for the bo- 
finner.* Profenot Kerr ases tena* wUeh 
few beglnnero would undenUnd, and faib to 
explaJa than when fiM be enploys them. 
In fact, in most cases, be dnes not explain 
them at all Here is a partial list oullod 
from s Tcsdlog of the book under review. 
Tbo '^beginner** should know not merely their 
dictionary definition, but tbelr blologioal sig¬ 
nificance: 

pterodactyl 

annelid 

arthropod 

ontogenetic 

partbenogenetio 

flogcUata 

cytoplasm 

tetrapud 

trypanosome 

ungulste 

ganoid 

notochord 

amphlsbaentds 

"This is a book for the beginner," soys 
Professor Kerr Evidently, then, if die aver¬ 
age inteMlgent reader can Interpret this kind 
of language he la a beginner But if be can¬ 
not, what Is he tben^ la this a fair intelli¬ 
gence test/ 

We dlssgrce whh Professor Kerr. His 
book b admirably suited to the reader who 
has prevloualy covered a textbook on aoology 

• • • 

ThelVewBooks 

"Mattbb, Man and Mini/” (The Macmil¬ 
lan Company, New York, 1926). by W F F 
Shearcruft is a oullection of essays on 
science, having a rather philosophical flavor 
In the preface the writer confesses to an In- 
satiable coriusity regarding things scienlifio# 
and tbb has evidently resulted In providing 
him with a splendid background from which 
to write a book for other people who have 
an insatiable curiosity concerning scientific 
dungs. Some of the subjects sre geology, 
the atom, relativity, evolution, life, iMredJty, 
chemistry and psychology Few writers ^ 
science t-an spread over as diverse a terri 
tory as this and retain authenticity Thia 
the writer has sccoropUshwl It Is not a 
'Tact* book so much as a "thought* book. 
The style b pleasant and smooth and the 
type of subjects it aptly suited to the readers 
of the Scientific American 



Hr# NomU*a reflaetlug tafwampw 


An Ini^TMting TenAneh Teie$eopm 
Mr. G W Norvill, of Oivoville, VI^ 
ginkt, has completed a tendnoh refl^fag 
telescope, a pfaMogrsph of which b npnh 
dueed on thb page. Mr Nnrrdl wrilesi 
"My ten-lach r^ecter wis bulH with t|M 
balp of dm book, 'Aigateiir Tdeseopo Mgk- 
(CouriiiMd on pofo 296) 
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A Stronger Constitution for Your Car 


V As casually as you slice bread, an 
all-powerful shear cuts off billets 
of glowing steel in the Timken 
steel mill. Scores of massive op¬ 
erations like this, on such great 
hulking machines, vividly sug¬ 
gest the scope of Timken production, 
which includes the largest output 
of electric furnace steel. 

Only Timken experience with 
150,000,000 bearings could have 
evolved such steel. Made into 
132,000 Timken Bearings daily. 


this fine material helps to insure 
the life and operating economy of 
so much machinery. Fur example, 
91% of all makes of automobiles 
and trucks in America are equipped 
with Timken Bearings. 

In motor vehicles Timkens are 
engineered into transmissions, dif¬ 
ferentials, pinion and worm drives, 
rear wheels, front wheels, steering 
pivots, and fans. These units are 
wear-proofed not only by Timken- 
made steel, but also by the higher 


working capacity of Timken Taper 
and Timken POSlIWELr ALIGNED 
rolls. Tlus exclusive design permits 
simple, compact mountings, and 
defeats friction under all con¬ 
ditions of shock, speed, torque 
and side-thrust. 

—What a lot of fine points you 
can check about an automobile 
or motor truck when you know 
that it is Timken-equippedl 

THE TIMKEN ROLLER BEARING CO 
C\NTON, OHIO 


TIMKEN SHEARINGS 
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Telephoning over a ray t(f light 



1 

I 


I 


^Building on the Telephone Principle 


Fifty years ago Alexander 
Graham Hell discovered the prin¬ 
ciple of the telephone His first 
telephone employed wire os the 
connecting path over which words 
passed Four years later he used 
a beam of light instead of wire to 
carry speech between telephone 
instruments. 

Today, both wire and wireless 
telephony arc employed on every 
hand in the service of the nation. 
Wire telephony,with its thousands 
of central omces, its complex 
switchboards and millions of miles 
of wire, envelops the country, 
carrying for the American people 
70 , 000,000 conversations cverv 
day Wireless telephony is broad¬ 


casting entertainment and cann¬ 
ing important information to tne 
remotest regions. 

But new applications of the 
telephone principle are still being 
found In the loud speaker, in the 
deaf set, thcelectncal stethoscope, 
the improved phonograph, the 
telephone principle has been 
adapted by the Bell Telephone 
Laboratories to the uses of the 
physician, the public speaker and 
the musician The scientific 
research and engineering skill, 
which enable America to lead the 
world in telephone service, are 
also brin^in^ forth from the tele¬ 
phone principle other devices of 
great usefiilness 


American Telephone and Telegraph Company 
AND Associated Companies 


BELL SYSTEM 


IH ITS SKUl-CBNTBNNIAL YEAR THE BELL SYSTEM LOOKS FOR¬ 
WARD TO COKTINUBD PROGRESS IN TELEPHONE COMUUNICATIOte 



FyniRrahn A 4 o , VmMtmhm 
IWaa MlfililaMM Airvaur, 4 hlcHBa 


O1D.0O 


SPHHGFIELDRlFICmOELim 

—■■■biwl aad nffashhwd 

flArr«l irUhuHtTVVUMt hrt>«|l 4 ,n. Ii kl«« t Iwrire Vi tntt 
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MacDin«d 22s DUa«l«n 
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ULTRALENS MICROSCOPE 
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KiiTO"*’*”***^aaK 


FOR SALE 

CENTERING PUNCH 

Whrrrbv renter of a p!c< c of work to bo 
mni hliiud inn> hi <l( hnitoly ami aivuratclj 
4 l( t( riiilnid Patent No l,S8f) 2R1 
GicHton A BriinelU', French HonplUl, Son 
FniH im-o, CaJif 


INVENTIONS PERFECTED 

MODELS MADE 

In m fiitlT oqoltipml mai litnn sliop 

MiMhrtwi Taak. Bn ui Flitmi ■! 

Lat m momfmdmra mnj «d m yomf JmdotB 


Barnet Electric Bench 
Scroll Saw 

Noi * tor.km . 
pncticAl, aieiul 
' tool for ihop 
^iniiir 



home. RiniiTrom 


ludmbor 
sOachncDt 
wheel, etc 


W.Eand Jdhn Barnes Ca 


inf.' publlilied by the Sdeatlfio AmsrioaiL 
I had thU telmcope under wsj when the 
book appeared, bat the book abowed me how 
to oorraci my mirmr, which 1 had deeply 
hyperbollaed After atudjing ihl* book, and 
making two or thrre lapa 1 landed a good 
correct Ion. 1 am now enjoying looking at 
the belts of Jupiter 1 can ace two Urge 
belta, and sometioiea three or four llnec 
aa well aa other marking! abow up. Satum'a 
ringa look good, also. In other words, thU 
reflector is doing fine worL 

*1 bad great trouble,** Mr Nomll oon- 
tinuca, **for a long tune previoas to the puU 
lioaUon of your book, beuuae 1 did not then 
understand the knife-edge teat I woa teat- 
Ing Juat Inside the focus all the time, oU 
lalnlng s shadow with a otrolght, vertioal 
edgo^ Now that I understand this teat 1 
can tell if there ia a surface aa amall oa a 
pin bead wrong with my mirror I used a 
disk one and one-half Incbcii thick, tad 
took my timo while 1 was working iL** 
see 

Shipping Milk IJBOO MUao $o 

A nine aohieveineat of unuaual note 
waa the (ransporlalioa of milk, in perfect 
condition, from point of shipment to point 
of unloading, over a dUlance of IBOO mliw^ 
from Marshfield, Wlooonaln, to MUml, 
Florida- 

In Flonrlo, the milk problem has been a 
viially real one. Cowa do nut iJirive there. 
Fresh milk ia costly—35 cents u quail. The 
supply ia limited. 


out of the ooeaa. It can not be done, he 
•aya. 

Gold la eiceedingly nlDUtc quaniidea is 
found overywhore in the 4ieeaDS of the woiltl, 
but curiously enough the water and the 
floating ke near the north pole assay about 
four tlmei as much aa water from the 
warmer portkms of the globe. The arenge 
concentration of the preolooa metal In the 
5JXK) samples analyied by Dr Haber is only 
about one one-faundredth of a milligram, or 
three one-millionthi of an ounce, to the ton; 
so that be has oharacteriaed an attempt to 
recover paying qiuantlties of gold from the 
sea as **a search for a very amall and doubt¬ 
ful needle In a very laige haystaoL*—> 
hdence Seraics. 

* • e 

A New Cmunie 

Thooucu the loLrodueUon of preokion 
methods which start with the nw material 
itself and foUow through to the finished 
product, there has been evolved a new 
ccramk. 

loolantlle, oa the new material Is called, 
goes bock to the days of the World War, 
when the French air service, hard pressed 
for suHable spark plugs to take the place of 
fonner German prodoota, became involved In 
the major problem of finding an insulating 
material for spark plug coreo. The gruelling 
condltlona of aviation engine service called 
for something far better than standard spark 
plugs. 

After several years of research, the French 
teohniclans were rewarded with a new 



llie InsuUtctl car ciMiUlning a refrigerating system nnd a large gUsa-lln«l tank 
in whleh milk was slilpp4Nl safely 1,1100 milna 


At Marshneld, WtsconBin a glass-lined 
milk unk-car was loaded with tuberculin- 
tistcd milk Dr Franklin Letter, Clly Phy 
Mcian of Miishfield, inspected the content 
and equipment of ibo car It contained sia 
tbouNtnd gallons of milk, 40 ten-galton cans 
of 40 percent cream 1 he content was 
roolrd In 15 dsgrccii, the car was locked 
and seaM, and with the temperature out 
doors at 26 degrees, it was scut on its way 
from MareiifieM at 1 pm, Tuesday, Febru¬ 
ary 16, 1926 

The car reached Miami, Florida, four days 
and five buiirs later Its contents ore said 
lu liave arrived In perfect comlillnn, the 
temperature of tbo milk being 36 degrees, 
with an outdoor lemperslurc of 92 degrees. 
The milk was shipped IJlOO miles with an 
niithidc temperature change of 66 degrees 
I'nilcr these cimditlons ihn temperature of 
ihe ronlents remained witliin only one de¬ 
gree of its original 

What the effect of this unusual trial test 
on the future of milk sliipment will be. it 
is hard to predict H it proves practicable, 
and economical, to ship nulk over distances 
as great as 1.800 miles, a great shift In 
American dairying industry may take place 
Almosi certain It Is that the old fashioned 
method of shipping milk In cans tliai is, in 
broken bulk, Is inefficient and costly 
• • * 

Cold in Sea Waier Not Paying 
Quantity 

Tugre is gold in sea water hut it will 
never make anyone rich Professor Frits 
Uaher, the German chemist* famout for hla 
rLScarcbes on this subject and alio for hla 
riinlributlona to ogrlruUnre In making poa- 
Kible the capture of nitrates out of the iMn 
air, warns possible luvestors sgglnst plsos- 


ceramic poSHCsring many characterlsticB here¬ 
tofore associated only with other materials. 

Whatever marhlning or cutting must be 
done to a piece of this new ceramic must be 
done prior to firing Once fired, it is so 
hard tiut it defies the hardest steels. 

The fine powder of which this material la 
madn is poured Into a mold, and the mold 
is set in a powerful hydraulic press If an 
intense pressure is applied, say 2S tuns to the 
square inch, the powder siUI remains a 
powder, besauBo llir minute particles have 
failed to adhere. This w beuose there la 
nothing **fatty*' or moist to bind the partkks 
into a solid msfla. However, In the presence 
of a gas catalyst, which is pawed through 
the loose powder Just prior to oompressMn, 
the powder particles slick together to form 
a solid mass. Under high pressures applied 
by bydraullo preaaea, it la possible to mold 
pieces and to form round or squire rods of 
uniform density for subsequent machining. 
Rods oa amall oa 1/16 inch diameter and 
os large oa 10 Inches in diameter, may be 
formed in this manner Also tubes 1/16 
inch up, with pin-holes up to holes almost aa 
large oa the eaitmal diameter, may ha 
. formed by extrusion presses. 

Tbo molded rods and blocks are now cot 
Into lengths or slalw of the desired b(» or 
thickness, m automatio cutting machines and 
gang cuttera, which cut to aiie and odm the 
ends straight and smooth. 

The pieces and slabs are next paased 
through the various thachlning processea. 
Thus the round rods may be formed Joto 
ahells or posu in much the same manner aa 
a piece of brasa or steel rod Is turned in a 
lathe. The rod Is placed In the chuck of a 
hlglMpeed lathe and a cutting tool hningbt 
la ooaiaDt with the oepaaed end. Totap 
i C om t i ee ed am gege JOfl) 
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DANDRUFF? 



Here’s good news for you— 


It'S a fact' Llatenne, the safe antiseptic, and dandruff 
simply do not get along together. Many were incredu¬ 
lous when we first announced this. But the word is fiut 
going around from the lips of those who have found how 
woc^erfuUy it works. 

As you probably know, dandruff is a germ disease and 
that annoying white shower on dark clothea 
la a warning of more seHous scalp trouble— 

CtlUng hair, possibly baldness. 

Try Listenne for, say, one week, every 
night and learn for yourself bow remark¬ 
ably H works. 

llie use of Llsterins for dandruff is not 


complicated. You simply douse it on your scalp, full 
strength, and massage thoroughly The effect is won¬ 
derfully refreshing And you will be amazed to see how 
this treatment, followed systematically, docs the tnck. 

Moreover, Liatenne will not discolor the 
hair nor will it stain fabrics. And it is not 
greasy or smelly. 

Many of the better barber shops ore 
now prepared to give 3 rou this treat¬ 
ment. Try Listenne for dandruff! 
Youll be delighted with the results. 
—Lambert Pharmacal Co, St 
Louse, USA 


LIST 



INK 


—and dandruff simply do n^t get alot^g together 
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uses DAYTONS 


The l^nge TViick« tralll for heo^ 


Far Wettem DlitrllKitor 
Tb« Kmw Bnuntr BImI (ut 
Inf (•. nf Lon Aafnlna. In Ihn 
cichMlvn MBiifMtar»r and 
Mrttmtnr af 
Whath, vast af Om 


datr nervier* U made np of ™£3: 
leaolap fpeclalised nnlU* nelectea from 
foremoft parU maaiifactoren of the 
wor^ 

The Lange TVnek b ued widdj la the 
Pltuhorgh Dbtricl* where it fcrvea the 
hravr haulage demanda of PltUbur|h*s 
lodoatriea and Commeree. 'Ae nrif 
Lange Truck bnllt In 1911 la atUl In 
active, dally arrvlcc. * 

When It came to aelectlng wheels— 
lange cktose Darlona becanae Dayton 
Steel Wheela help the truck to give 
longer, better and more economical aer^ 
vice Thal*a why thrmm out o/ every /ivo 
•feel mkotiu mode tadmjr arm Deyfmt Steel 
Wheela* Specify them* 

OeUverlea are tfmefy and Mtarndy 

The Dayton Steel Foundry Company 

Dayton, Ohio 


OiOton 

IheNaifcofaGoodlVIieal 


TIRE ECONOMY AtCt^^lSlLifV '-^’'APf>tARANCt ^ 


AGENTS BOO', PROFIT 
’auARANTaeo oolo lkap LaTTina 

I tr cErjiatiri 

^■ITMUC UTTia CO 440 H Gtoh. rSItlSW 


MF. N ^ OP UWAINS 




-/V\ADE AT KEY WEST- 


Wakts 
e lines 



BOILER PRESERVER 

rhrntlrsIlT p^rfoot rppd wstsr trsoimoiil 
' (nir liow (isiniihlrt nil otirrpi l tTiHhotln uf tfuliiiBKl 
AlifHlIil lie rpn<f hy syorynns lulprpptMl in atcam plAut*. 
MuUi il nil rmiuosU 

> Uabol MU Co. Jmr Chr. N X, U S A. 


for 

Figuring 
Checking 
Undericoring 
Blueprints, etc 
Useful to everyone 
oft «lf dsm k rt, arwrUudsmS 
^AVnUM KMa, CIL. 217 riM Afs.. N T 
rn U ^ ^tlafummmyESlJSPtmcdM 
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Pink 
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PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO¬ 
PATENT ATTORNEYS 

Asudattd dnee iM u-iih the Sdnuf/k Afiwrtm 

STIFNTlFlC AMER HI PCI 

M -6 West 40ih Si NYC 
IKKTIFir AMFR B1 IXl Wsshhifton. D C 
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HOBART BUILDINO . San Franclaro, Cal 

VAN NUYS BUILDING LoaAnotlw Cal 

Boolri and Infbrmatlnn nn Pattnlt 
and Tradt Marks by Rniucat. 

AHoctataa lA All Fonlfti CountriaL 
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V. 



y' 
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Everything that la poaolhk with braaa eon be duplicated. It la claimed. In laolan- 
the, even to the entUng of aecnrate threoda 


ancca of hundicdtlia of an Inch are met in 
the ordinary routine work, while prechw tol 
erancca of thouaanda of an inch are met by 
lapping and grinding aa in standard machine 
praciloe. 

The new ceramic is drilled in the same 
manner aa metal Standard twiet diilla are 
employed Gang drills are used for drilling 
grouped boles. It majr he Upped for male 
and fnnale threads. In the aiamlard manner 
The threads are clean cut and strong. An 
iron screw placed in the threading will aclu 
ally be stripped of ita threads before the 
fired ceramic will give way, according to 
aUtementa laauod 

The raw or soft product la now ready for 
filing. This converts it from a workable 
material to a ruck like product The pieces 
are placed in carlmrundum trays and iieated 
to 2700 degrees, Fahrenheit They are heid 
there for 60 acconds. during which time 
the heretofore soft material suddenly be¬ 
comes harder than agate, as strong, it la 
claimetl, as cut iron ami tough 

The new product has found application In 
radio reception and tranamisaion, where In 
sulation rcquiromenta are most critical 
Pliaae difference angle or power factor is 
the best basia for determining tlie quality of 
an inaulating material In radio frequency 
appUcationa, and this material it ia aUled, 
showa a phaae difference of but aiz minutes, 
or 1/10 degree at most, and 1/100 degree 
under certain condilfuni of lest This com¬ 
pares with 26 minutes for hard rubber, and 
2J0 and 3.7 degrees, or higher, for other in 
Nulaling materials that are widely employed 
in radio The phase diffircnce represenU 
iwwrr Inna or dJeleciric abstirpiion 

Ihe dlelecliic conaunt of laolmntlie ia 3.6 


at low frequency, and correspondingly leaf 
at higher frequencies, as oompared with the 
value of nnity for air The lower the dieleo- 
trie conaunt the moro desirable la the ma- 
lerial for radio purpoaea. 

Sdll another factor in con^derlng inaulat- 
ing materiala for radio appUcatbna and in 
delicate electrical work ia resistivity The 
volume resistivity of the product under lUa- 
cQsaion at 50 percent mbtive humidity la 
600/100,000,000/100 ohms per cubic cenU- 
meier di volume, and 5/100/100/)00/KIO,000 
oluDS per square centlmeur of surface. It 
hu a break-down resUunce of over 30/100 
volts per millimeter of thickness, aUled to 
be in exceaa of any commercial material now 
available It retains its insulating and other 
electrical chancteristlca at glowing tempera 
turea. 

Pieces and tubea, made by the eatrusion 
method, have a wide chemical application, 
u they are non porous and wlU not absorb 
liquids with which they come In conataot 
contact. * * * 

5l»iU Operaiiono Fail as 
Crime Cure 

OnuATiONS on tlm skull to remove the 
cause of crime are unwarranted medical 
practice, in the opinion of Dr Siepherd I 
Franx, psychologist In the University of Cali¬ 
fornio, and czpert in the re-educallon of the 
damaged brain 

The supposition that a bony pmtaberance 
of the cranium or aome malformation doe to 
accident may press on the brain and be the 
specific cause of wrong-doing is rejected by 
I^ Franx and relegated to the limbo of 
phrenology or like pseudo-science Surgeons 
of questionable ethical sundarda, with proa- 
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paet^ cl A Ufli Urn, lim becB «^ttaf to 
opntB OB A oritBln^ tbc purpoce In port 
bdBf to laeuoaoc • trUI eoun In tbo diree- 
tioA of JanJoDor. In loiDa cam* of tUc ion, 
the pAtleat, prefoundly infliuDced by lo ce- 
riooi AO oparatloo on hinuelf, hcA Actuolly 
been led to believe that the treatment baa 
oared hhn. Uma purely by aoueetiou hr 
dMorla the criminal life. To ihla eatenl only 
ia the cranial operation of any value. 

Extended experlmcnta In brain operadon 
have convinoed Dr Franz that the upper 
braia atraotara norka Aenerally aa a whole, 
and not In apecUllzed deparimenta. Damage 
or preaaure on one apot doca not throw any 
one faculty alone out of oommlaalon, nor 
doea any elngte faculty or acnae belong aolely 
to one unique location. Removal or deatnic 
tioB of a email apodal hrain area will 
•erhutaly opsec the endre mental function, 
bat the patient can be reeducated to per 
fonn all bia dutlea with other cerebral ma 
toriah Upon thla aaaumptlon immorality or 
crime tendency la likely to be a feature of 
the entire cerebrum, and not amenable to 
aurfkal operation.—^rnce Srnace 

a a • 

Shaii We StmMee Our Mental 
DefecHveef 

CotmAAY to a rather widespread belief, 
even the complete aterilization of all our 
mental defeedvea would oot be eoeccaaful 
In riddlof the world of feeble-minded new 
for more than a aingle generation. This la 
the condntlon reacbed by The Lancet, fore- 
moat medical and aurglcal Journal of Groat 
Britain, In an edltoriaL 

If thcM facti be ao, then the raoch-advo- 
cated plan of some sooial raformera would 
come virtually to nooght, for about seven 
percent of ui are unauapeeted ‘‘carriers'’ of 
foeble-mindedoew, in whose children or 
grandebUdreo tbe latent quality would reap¬ 
pear Thus the work would have to be done 
all over again. 



Where Grinding Enters the Business Office 

The business office had to be speeded up—it*s a high 
speed age. Inventive genius has produced countless office 
machines and appliances that facilitate working with speed 
and accuracy. 


According to the piinelples of hbredlty. 
first worked out by Mendel, the priest whose 
noted experiments with sweet peas put the 
edeaoe ^ genetics on a relatively matbe- 
raadeal basle, the niatliig of two apparently 
normal carriers will give one defeoiive child 
in four, and half the children will again be 
canien. There la oo known way to aaoer 
tain which of os is an unauapeeted earner 
of feeble-mlndednese 

Profcaaor H C Plunkett oalcalatod that 
It Would take about 6,000 years to reduce 
the percentage of feeble^nlnded in the popu 
latioo from the present ihreMentbs of one 
percent to one in one hundred tbonaand, by 
eegregaung or sterilizing those who are 
themaelves actually feeble-minded. 

« • a 

Why the Oriental ISeeda Leaa Food 

That the Chlncao and JapancM caq live 
longer, work longer or aurve InDger on a 
low ration of food than the Amencan or 
European peoples is an ancient belief Why 
theae Orientals are able to live on so hide 
food has only recently been worked out 
aafeotifially Their basal metaboliam. or 
energy exchange of the body, la lower They 
are fundamentally more efficient engines 
than we are, and their noted ability to live 
on a aeant diet la seen to be not wholly due 
to tfaeli laofc of waatefalneu or to some 
■pedal paycbologlcal oharactenatic, such as 
‘^tuial tottghnesa;,*' which many have 
ascribed to theoL 

If one of two olberwiae identical steam 
engines givet a greeter relative output of 
powei thu the other, we aay that Its coef- 
fidant of efidency Is higher Evidently, if 
tbe terns carried out by Grace MacLeod of 
the Department of Nutrition, Teacber's 
Coflege, Columbia University, Elisabeth E. 
Crofts of the Department of Physiology, 
Mount Holyoko College and Frands G 
BeooiUet el tbe Nutrition Laboratory of the 
Conegle Imdiatlon of Waafalngtoa, tell na 
dm true dot* M affeirsi the basal metabolitfi 
of the ChiiMse end Japaime b peneptlblr 
lower than that ai OcddentAl peoplea. 

Oq ■evenl prevtoua ooeidoM. raseanh baa 


Not long ago, the cumbersome letter 
press was about the only thmg m the 
nature of machine equipment in a busi' 
ness ofGce Today, the man of business 
dictates his letters mto a speakmg tube, 
and with the aid of the phonograph and 
the typewnter they are transenbed to 
the letterhead. Letters are duplicated 
by clever devices, folded, sealed in en^ 
velopes and stamped or metered by 
machinery 

Calculating machmes add, subtract 
and manipulate figures mechamcally 
Accounting, cost'finding, bookkeepmg, 
billing, advertising, m fact, every branch 
of busmess has its equipment of ma' 
chines and appliances made to save 
labor and time. 


In the production of these appliances, 
gnnduig operations are responsible m a 
large measure, especially for the hun¬ 
dreds of small die cast and die stamped 
parts where extreme accuracy is a lead¬ 
ing essential In the tool room where 
the dies arc fashioned, gnndmg—Alun- 
dum and Crystolon abrasive products 
and Norton Gnndmg Machmes—^plays 
an essential part 

Thus, gnndmg and these elcctnc fur¬ 
nace abrasives enter the modem busi¬ 
ness office The usefulness of gnndmg 
does not end m the machme shop, it 
really begins there 


NORTON COMPANY 
Worcester, Mass. 


N ORTON 

Grinding Wheels Refractories-FIoor 

Grinding Machines and Stair Hies 
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Thim euf-«ir«r qf • 

Wtrmaonm Oum Dippmd Bua 
Pnwurnmlio nhawg a aJngia 
llrMfiy maMniltad and 
untwtmtad into 15 ammlhr 
oordmwhichmr*oompo9ad of 
many littlm Hbmrm ail of 
which ara thoroughly uf- 
uratmd and inautalad with 
rubhmr by Qum-Dipping 



GUM-DIPPING 

The Extra Process tor Esrtra Miles and 
Extra Safety for Tmek Operators 

Gum-Dipping, gives to Firestone Truck Pneu¬ 
matics greater stamina— longer mileage—and added 
safety This extra Firestone process thoroughly 
saturates and impregnates every fiber of every 
cord with rubber—mimmumg internal fnctton and 
heat» the big cause of tire failures. 

The special Firestone Non-Skid tread of scien¬ 
tific design gives to Firestone Gum-Dipped Truck 
Pneumatics, the dependable road-grip that holds 
trucks on riippery roads—reduang skiddmg m 
traffic and increasing braking efficiency. 

Still greater protection is assured by the special 
Steom-Welding process that makes Firestone 
Tubes an endless air tight unit Your Firestone 
dealer can serve you better and save you money 
—see him. 

MOST MILES PER DOLLAR 

ytre^tone 

TRUCK TIRES 


AMERICANS SHOULD PRODUCE THEIR OWN RUBBER 


CHEMISTS 


Uhorm i a T y Agpmm^ mi Ckamkak 

( Ulii'ilr'iHimi) I iil.ilnlnu * ^ «n|4rtv linr, 

I. n<rW hv- llpitnlll IMIH Vllt INI 

if nr »bi.h l« rriim Ini no in* onin 
tv I ) tv lum- am ojrtl i.houiM>. 

rNi'nl Itv 41 iiirt.llur^l Hro I u* yuur 
laiililniia. I rtfliLiln Ilf M4«I 1><4 of TacL 
liliv cil Ajui.MrlB4 

IMOMTOETMTIIIIAifCOMMIff 
rfMIftM MtmI gnijl. U. 1 .IL 


CutsS 


I Brings prompt 
relieT'prevents 
.. infection 



m 


.iiiimui; 


u .ill 1 )mhmi isi ^ 1 


been done on ihi« problem bat the renlti 
ubuined have bees open to lbs ooDteniion 
that the climate, the diet, and pamcularly. 
tbe nrrroue and mwcular teoalon iiiLidental 
to life In general, are of an altugetber dif¬ 
ferent order among the Orlentala than among 
thoae living In the runh of Western rivillxa- 
tion. The influence uf tbe Irupici upon 
metaboliam ha« never been eniireJy clear 

It seemed desirable thcrefurr, say the 
authors of the report (published in the 
pTOcenlingt of the Afational Academy of 
Science), lo study the mrlabolism of a group 
of OrientaU transplanted to an American 
tnvlronnieni, so lliat the only variable fac¬ 
tor vruuld be that of rare C>nflequently, 
them Investigators studied the basal metaU^ 
llsm of seven Gilnese and (wo Japatu«e 
women 

Tlie findings are summarized ae follows 
The vital capacity was. Judged by American 
standards, very low, that Is, ]4J) cubic cen 
timelers per ccnilraeicr of height and 1.M 
liters per square meter of surfaco area, as 


oompafod wllb iha oormal mandards for 
women of not far from 20 cubic centlmnkifs 
and 2 liters, respectively Tbe blood pret- 
■ure of the three aubjeeu meaMred wot 
normal The average pnlae-raie for tbe en¬ 
tire group sraa 60 beata per minute, with a 
minimum of 54 aud a mailmum of 64v that 
is, values that are at tbe lower, if not in¬ 
deed slightly below the lower, Undta for 
normal American women. 

The moat algnificaol findings bad to deal 
with the basal metabolism, which In oil 
r-ascs was below the accepted normal and in 
most coses strikingly low, the average 
meubollom being 104 percent below tbe 
Harris and Benedict pi^lcUon standards 
for women. 

Commenting on these finding tbe Jourhdl 
of the ifmericuA MetHcal AuodatioH says 
“Has the rush of Western elvlllsaiion pro¬ 
duced a higher metabolic rate? Is the low 
metabolic rate of the Chinese a pliyaloloilo 
(Tzpresalnn of ihdr more phllnanp^ outlook 
ou life?** 


The Heavens in October 

By Professor Henry Noms RusseU^ PKD. 



At Uo'elaakt Oat. 7 
AtlOUo’dookiOct 14 
Ai i0o%kiekiOel.Zl 


At9%oc\oak Ootniwrao At S 

Tbs hours given are In BtawUrd Time 

NIGHT SKYt nCTORER AND NOVEMBER 


At to'cioefcf Nov 7 
AtHUoelooki Nfw 10. 
At S ?ekMh 1 Nov U 


llbe Heavens 

O N our sUr map this month tbe starry 
heavens show the great square of 
I’ngasna high In the souib Below It is the 
great dull region occupied by Aquarius, 
Cetus and Fridanui. To the west are Cyg 
DUB, Lyra and Aqulli. in tbe nnrthwcal Draco 
—due north, the Great Bear low down, then 
the Little Bear, with Cepheus and CassiopelB 
Biill higher Andromeda, I'erseus and Auriga 
are In the northeairt, and Ariea and Tanrua 
in the east, with Orion ruing. 

Tlw PUnela 

Mercury ia an evening atar thrangboot 
October but, being south of the eun, is not 
well placed At the rod of tbe month he 
seu about 5 4S p ■ and may be seen low 
in the twilight. Venus ia a morning star, 
rising about SiSO aji u the middle of the 
month. 

Mars Is in Aries, and is becoming very 
consptonoos as he approaches* opposition 
On tbe 1st he rian at 7*40 r u while on the 
31st he comes Into sight at 5 10, and Is vis¬ 
ible all night He b as bright as Sirius at 
tbe helming of the month, and much 


bnghter at iu close. Hb approach to the 
eortb appears on the 27th when he b 42^ 
600,000 miles away Aiibough not quite oo 
near aa at thb last opposition, be b so much 
fartlier north that be b quite oa well oh- 
■ervablr, and important raaolta may be an¬ 
ticipated from the obeervailona of this month 
and the next 

Jupiter is In Capricornw and oomes to tbe 
mendlan about 6 pji in tho middb of the 
month. Saturn b on evening atar In Libra, 
too low to be easily seen. Uranus b in 
Pbcca, observable In the evening, and Ne|h 
tune in Leo, vblbla only In the morning 
hours. 

The moon b new at S pji on the 6th, in 
her first qoarter at 9 a n. on the 14Ui, full 
just after midnight on the 21s( ami in her 
laat quarter at 6 aji on the 28th. 9w b 
nearest the earth on the 19th, and fartbett 
away on the 3rd and again on the 31st, 

During the month she pasMS through ee» 
Junction with Neptnoe on iha 2ad, Venus on 
tbe Sih, Mercury on tbe 7ih, Sntnrn on the 
10th, Jupiter on the 16th. Uranas on the 
ISih, Mars on the 22nd. and Nq^no again 
on the RHh. 
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Learning to Use Our Wings 

Air&uft are being put to use in peace as well as in war. This depart^ 
mens wiU keep our readers informed of the latest 
* facts about airships and airplanes 

Condaeted bf Alexander Klemin 

M charge, Daniel Guggenheim School 0 / Aeronautiei, New York University 


The Airster type with the rubber oorJs encloterf Tba 

P ROGRESS In eviaiion does not tlwiyi metal propeller looka rlollcate, but b amply 

mean noTeldfli or radical departures from strong and It far more rlBcient than the 

aCandard practice. It it just at important wooden propellers with tbelr heavy blades, 

to combine the elemonU of excellency There b e good deal of enRine exposed for 

already known Into a harmoniouf deaiiLn alr-cooUng purposes. If hanssr space Is 

which can bo sold et a moderate price to small, tbe loesenlng of a couple of pins 

the pnbllo. It b greufying to know that, aibws the wings to be folded back. Well 

betides the usual construction fur govern bub nerd and with plenty of wing area for 

ment purpoaea, a number of aircraft finna Its load, such an airplune b likely to give 

are aelltng to private operators In quantities tlu general public sometliing which is almost 
One firm has a production of one airplane as useful as a first-class automobile 

a day and annuuitocs In typical automobile -— - 

•IrlB Uiil erden muM be givm levenl Foldlnn Winn 

moutha In advance because sales surpau —«, ■ 1 11 1 ^ 

pniducironi ^UE Fairchild thrce-scater cabin mono- 

One ot the betf of tbe» fennel nUIlly * 

•Irpleno » the Air,ttr built by the Buhl " ,'••• “““ Verrflle end »n> Ifriy 

Vei>llle AIrcnft Compeny Equipped with embodlee the valuable feeturo of folding 
■ Wright tir-oooled 200 horaepowor Whirl- P*""-*"!* -how. the mng. 

wind engine, tbe Air,ter ran land at 45 reducing the o.eral width of 

milee an hour end develop a muimom apeed 't® -'rplen* fm" 44 feet tn 12M, feel, ao 

of 120 mUet an hour lu weight empty la 

1^50 poundi, fully loaded It welgha 23S0 ‘'f.'*' * "/ ‘‘■® « "« 'r" 

pnnnda, and ao It haa a uaeful load of 1,000 7®* •'•"•‘’'S <«<r •"•3 

poundti inatloD will readily show how, by releasing 

Aa a paamnger aJrpUna, It haa romfori • P*" •« «h« where ihe front .par of 

able aceommodaUona for two pawiengcra be- •«•'>>« to the fu.clage. the wlnga 

aidea tbe pllol, with an allowance foe eboul .par connec 

8S poundi of baggage The young lady In *? '''® *!:«'>' ■' f P''®'‘ •"** " 

tho phulogiaph liaa eui'r climbed op a atep *>“ P*"® •<> “"“f ‘!' 

to the vring, veneer covered to wilhaland proporllonfc ll ii iroi IncomeIvahle that 

hard image, and ii ready to enter the r*’" ‘’® *®®"^ trevrllng the 

front cockpit wl bout any great eflort The P“'’“® highway., tliu. arranged making thclt 

cockpit la eomfortably uphoUtered and way from ibo garage to the flying 6eld. 

there Is a large windihield to protect the ai ct 

occupants from the air blast The airplane Air Meepen 

carrbw enough fuel for hours flight at A RECENT aonouncemrnt In the New 
full power, and it can be readily converted Ir or^ Tme$ elalea that Fokker, now 

Into a mall plane with a carrying capacity |>ernianently located In the United &atesp 

of some 495 pounds of mslL Incidentally is building a thirty five passenger air sleeper 
when the from cockpit b covered In for to be us^ in irsnsconiluenia] service be- 

mail, the maximum speed goes up to 130 tween New York and San Franciaco. The 

fflllos, au&cient Co maintain schedules Jn llm airplane Js to carry the business man across 

heaviest winds likely to be encountered in the continent In something less than thirty 

the United States. hours, flying night and day, and at least 

The front view of the airpbne slinws how three mutnra are to be employed in the 

simply the wings are braced, with si ream- power plant The fuscbgo of the sIrpUne 

lined metal tubing replacing the balky b to be built in two aections. Tlie upper 

wooden strata once cuatumary, and but a socliun Is to be made over into sleeping 

few wires to give adequate bracing Tho berths at night, similar to ihe bertlis now 

landing gear involvea no wires st all, so used by the Pullman Companr The lower 

that adjustment b reduend to a minimum. section b to be provided with parlor car 

The sb^ absorbers are of the telescopie equlpmenL 


Air Sleepem 

A RECENT announcement In tbe New 
York Tme$ stales that Fokker, now 
l»ernianently located In the United ^ates, 
IS building a thirty five passenger air sleeper 
to be used Jn irsnsconiluenia] service be¬ 
tween New York and San Francisco. The 
airplane Js to carry the business man across 
the continent In something less than thirty 
hours, flying night and day, and at least 
three mutnra are to be employed in the 
power plant The fuscbgo of the sirpbne 
Is to be built in two sections. Tlie upper 
socliun Is to be made over into sleeping 
berths at night, slmtUr to the bertlis now 
used by the Pullman Company The lower 
section is to be provided with parlor car 
equlpmenL 



IM eodepit of the Alratori It ti 
ig ■hlHT to art Into ■ modon plue 


Ukoa bat Uttla elhab* 


Costs Less to Use 

"VOU know of innumerable 
cases where “hauling over¬ 
head*’ has wiped out the last 
thin margin of expected saving 
or profit. 

Wisconsin Motors can be 
counted on to operate consis¬ 
tently at lower cost—to give 
extra miles from fuel and oil, 
more miles between overhauls, 
and less time-cost per overhaul 

Wisconsin’s famous “More 
Power per Cubic Inch” brings 
the fuel economy Precision 
standards reduce the trips to the 
shop. Simplicity and accessi¬ 
bility lower the time-cost of 
overhauling. 

Thousands of Wisconsin Motors 
are daily proving this—and you 
who are interested in haulage 
cost sheets can get for the ask¬ 
ing plenty of proof that these 
great Sixes and Fours are invari¬ 
ably cheaper to usa Write us 

WISCONSIN MOTOR MFG CO. 


MILWAUREb 


MORE 

POWER 



WISCONSIN 

Wloconaln Mntnra are mvnufac- 
lurml In a full line of Sixes end 
Pours, with power range from 
20 to J20 H P - for trucks, 
busses, trai-tors and construc¬ 
tion machinery 
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"Ever notice? 

SOONER. OR LATER most men reach a pomt, 
in everyday matters at least, where price 
is no longer all-important. They begin to 
look around for “something better." And 
it is by no means an accident that ]ust 
at this point so many men turn to Fatima 




a whak of m difmm 
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LMonr A Mtbm Tobacco OOk 



BtaaMWOuVOTU' 

tf siwr- 

««f Mbiidj 


AMriCMPipi 


CAMERA' CRAFT 


IfV rf jt im tim im wmma/Mtmnrf 
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lea Makinff and Refrigerating 
Machineiy 

Corliss a Poppot Valvi Engines 

BuIUhna mmI opM ro fi s l 


U Cmit sJU Ca^ li J0 h tk« Vmr 

Cmmsrm Crmft ^hh$ktmf Cew^BBy 
brtallM • iiriMiiiiii. CeL 


BECOME A FOOT 


RiiTirTTifiTiTJT!? 



IS 000 to 110.000 reerly In ■ bodaBa of yoor ova 
many ara mahloB It In tha New PrnaMkm of 
foot comeUm, not madleal nor eblrapody Opoa- 
Inss avarywbara with all tb« trade ran can attend 
to taay termi for lloenae and trafntaa by mail 
no furtbar capital noedad. or goode to boyj ao 
a«en«7 or nnllcltlng Write lodey for fall dotalla. 

STBrUENBON LABOBATOBT 
_tS Back Bay Beaton, lUee. 


Patented Prodacts Wanted 

A manufacturer located In Uia 
Middle West and doing an inter¬ 
national bust nenH in high-grade 
Bpecialties will consider adding to 
hU line, Itemi covered by patenta 
that can be sold to Hill Supply 
and Heating Jobben or to the Oil 
Burner and Refrimratlng Trade 
Address Box 172, Sdentlnc Amer¬ 
ican, 24 West 40th St, New York 
City 





From view of the ^dlraler. The miMleni i 
■tniU repladflg balky wcNsden oaes. 


alrpbae b **ebaB," whk ileBder metal 
, and with bat few wlrea exposed 


Fokker k a deeigner of auch rrputailon 
and ability that any auch annoDnceimsnt 
may be treated with respect At the ume 
lime it must be remembered that the pro¬ 
vision of sleeper accommodatiniiji Is ■ matter 
of great dlSkndty, if the dimenaiuiis uf the 
fiueJage are not to be iDCreaeetl beyond the 
point where Its air resistance will eerioualy 
rut down the speed 

Transport Aviauon,** by Archibald Black, 
recently published by the Ammons-Boardman 
INihluddng (ximpany of New York, deala 
autiioritalively with the matter of aleeper 
atcummodatJon on board passenger air lines. 
The open cockpit of a military lwi><seater 
obNervation airplane, equipped with a 400 
hiirsrpower engine has a width of about 28 
inches and a height not cicceding S feet 
When an airplane of similar power is uacd 
to transport some eight passengrrs in an 
eiiiluaed cabin, with comfortable scats, a 
Aystom of ventllatjon and heating and over- 
liead lighting, it is necessary to provide a 
width of nearly 4 feet and a height of about 
6 feet Mr Black has studied in some de¬ 
tail the conversion of such a pawenger air¬ 
plane Into a sleeper He proposes the use 
of two compariroents instead of the one 
pamenger cabin, with toilets between the 
two To economise in spare and to remove 
any objections to the use of the spac4* as a 
passage at limes each of the toilet facilities 
is to be arranged to swing out of the way 
into a rovered position. 

Ihc upper bertha are to be raised up to 
the ceiling when not In use, being tarried 
hy cables on spring-balanced rollers. The 
lower berth Is to be permanently located and 
used as a scat during the day, Thla plan. 


however allows only four pasoengeis to be 
carried. In spite of the relatively enonnons 
fuselage It would appear that only In very 
large airplanes would then be saliclent 
room for sleepers, because tbe cubic capacity 
goes up as tbe cube of ibe linear dlmenstona, 
while the crose-sectional area and the air 
resistance go up as the square of the linear 
dunensioDa. 

Incidentally, readers will find Transport 
Aviation” an interesting text dealing with 
such topics as the scope and coordination 
of air transport. Its general pomlbllltlest 
coets, and technical problems of operalioB. 

The Boerner Ainhlp 

W h arc now able to present some hltb 
erto unpublished iofonnatlon regard¬ 
ing the proposed Bnemer airship, which 
hat been examined by and has met tbe 
appiovsl of competent Cennan autborltlea. 

The outer form of the airship k streani- 
llned kiogiiudlnsDy with a rounded bow 
and the ull brought to a point, a form 
which we have learned to saaoclate with 
■Irsblpa of all types. However, the orote- 
secilun of the alrahip Is almost eDipiical, 
with the underside offering a flat surface to 
the air Such a crnss-sectlon mual inevitably 
Increase tlie aerodynamic resistance, whlrh 
Is a dlsadvaotage, but it Is just ss certain 
tliat such a cross-section will increase the 
dynamic effects in flight When an airship 
Is moving and has Its longitudinal axis In 
dined to the flight path, then dynamic 
effects Liiiervene^nalogoui to those which 
are entirely rosponsible for the suttaiiung 
of an airplanek 

In tbe navigatJoB of an airship thk dy- 
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DlafruH of tho ■■■ bag an<l kcwl lyilcm of the Boerner aeml-rlgld alrvhlp. 
The outer corcTt e« U double end contelni e proteetlne mantle of nitrogen 
■Oder preMore. The two peru« K divide the nalloon lenglhwbe Into three 
coBipartBieols and eho conrtUnte e flexible ■mpenalon permitting expeniton 
of the geiu The ship hee a rigid keel 

namfe HTrct ran be made lo rnuntcract, narrow apace marknl ^a** In the diagram 
to a certain extent, any lorn of efjulllbnum Of course the device Involves a certain 

between the weight of die airship and the amount of weight In tlie extra fabric n 

booyancy of the gaa. If. for example, the qulrcd, and there la anme addluonol com- 
action of the aun'a raya cauaea the gaa In plexily The inventor also rlaima. anfl quite 

the oella to expand, the airahip rises. To jusUhahly.Botne additional protection against 

prevent the rise, the navigator roust either fire because of the fait that the engines and 

allow gaa to escape or else he must depress pafwengnr rompartmenla are separated from 

the nose of the airship on that the dynamic the gas cells by quite a height id iiiterven 

force acta downward If on the other hand, mg air Kxpcrlmcnts liavc shown the nitro- 

the gaa in the cells cools off (as It may do gen to be quite an effective protection 

at tdgbt or when the airaliip Is sheltered against fire, and it also provides a measure 

by clouds), and hence contracts, the navt of thermal inautaiion which la valiiahlc as 

gator must resist the tendency to drop by well as some protection against diffuaion, 

throwing out btillast or by raising the nose nitrogen being a sluggish. Inert gas. 

of the ship and securing an upward dynamiu In the lower part of the great central 
effect Valnng gas^ particularly helium, is keel, thirty to fifty Ions nf water are uken 

expensive Also, valving and throwing out in autumatically when the ship alights on 

ballast are both utideslrablo because cither the water There again we have an Idea 

will limit the pnasibiliry of further maneu which is by nn means absolutely novel, yet 

vcri. Tlierefnm the possibly increased dy is worth thinking about The most plans 

namic power of the Doemer design is ad van jble form of airship hangar, and one which 

tageoiia. tlie Germans have already employed, b a 

The diagram illnatraies the gas-hag and floating one which con be pointed Into the 
keel system The airship la of the semi rigid winti ff the keel ran uke on such a large 

typo, with a rigid kecL built up of durilu weight of water, there will bo no danger of 

min girders. These lake care of the cum reboumJ alter alighting, nor much danger 

presslve loads, whilo the fabric takes rare of sudden lateral movement The work of 

of the tenaile loads. With the rigid keel, the landing crew will be greatly facnitaicd 

only a alight degree of exceaa gas preoauro There may be some mechanical dilicalty In 

riiould readily preserve the reqnlr^ form pumping out the water when the ship b to 

of the airship rise, but nevertheless the plan has ceitain 

The keel seems well arranged to provide attracilono. One in particular Is that an 

ample cabin and engine space The outer oniinary witer rudder could hr used to ateer 

cover "a” Is double and contains a protect the airship when water bniind 
Ing mantle of nitrogen under pressure The One of the great dificulties In long range 
two parta divide the balloon lengthwise airship navigation b lo oompenaate for the 

Into three compartmenia and alao constuuie weight of fuel consumed As fuel b con- 

g flexible eoepniaion permlitlng expansloii nimed, the airahip gets lighter and may 

of the gsa. Helium or hydrogen ia con rise to unoomfortable heights unlcaa gas b 

Ulned in the upper part of the bags, coal valved freely A variety of eoluilons have 

gM Id the middle oompartmenta, and air been offered Thus in the United Sutea an 

bdow. WhoD the hydrogen or helium and elaborate aystem of recovering water from 

the coal gu are expanded to their folleat the exhaust gaaea of the engine to act as 

extent, ibo air in the lower part of the compensaUng ballaat baa been entirely sue- 

alriAlp b oomidetelr displaced. The Boer ccssful It b complex however and the 

per alnhlp therefore embodka the equiva Urge amount of radletor area required 

lent of ab ballonete. Air scoops or fans means considerable rnduotion in speed 
are provided for fiUlng the balloneu when Hritbh engineen have approached the 
t^ proceea b needed In maneuvering problem from a different point of view and 

Hy d r o gen b nadily inflammable, but only have sucoeeded In burning hydrogen mixed 

when m be d with a certain proportion of air with kerosene In their engines, compensation 

or oxygen. As long as the hydrogen in the for the decreased weight of the kerosene b 

gts Mb b in a high state of parity It therefore followed automatically by the 

cannot Ignite. But if It eeoapee thiirogh the burning of hydrogen and a corte^wndtng 

fabric and then encounten an Ignlrlng oaoae. decreaee in lift In the Boerner airahip the 

real danger arbea. The snggesUon has often plan b to burn tbe coal gas (wMoh, as we 

been made that if a byer of nitrogen ee|^ have seen, b need with hydrogen as 

•xatad tba Inflammable gaa from the atnioe* lifting medium) and thus compensate for 

pbera, the danger would be greatly mini- the ooneumption of liquid fuel There le 

mbed. la tha Boerner dealgo each an outer no reason thb should not be aa effee 

layw cf ghrogan nnd« premore b in the tlvo as tha bunting of hydrogen. The dnw^ 
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ENTURAFlIir^ / 

Mediod ot 

Results never before dreamed of 
have been achieved with the O 

Venturafin Method of Heating. One tenth the 
weight of direct radiationi One fourth the space 
of ordinary radiators I The ability to heat up 
quickly in the morningl Complete distribution 
and easy control of heatl Tremendous heating 
efficient and lower first cost, lower installa¬ 
tion cost, and lower operatmg cost 

No matter what kind or t3rpe of building you 
wish to heat, it will pay you to investigate the 
many advantages of Venturafin Method of 
Heating. Ask your architect or heating con¬ 
tractor, or mail the coupon direct to us. 

AMERICAN BLOWER COMPANY, DETROIT 

BRANCH ORRICBS IH ALL PRtNClPAt. CtTIBS 

Canadian Sirocco Company^ Limitcdp Windsor, Ontario 


FACTORIES, 

STORES, 

WAREHOUSES 


Heat 

with 

Unit 

Heaters 


AMSaiCAN BUlWER COMPANY 
Datrolt, Michigan 

Srod me all the facta about the Venturafin 
Method of Hcatine 



A p ierican 

^Blower 
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Resurrection 


Motorists 
Carry a Baillaa 
AuiowUna la your 
car and •afeguard 
your tpara (Ire with 
Poveniccl Autow 
look Both are 
made of Yellow 
Strand Aik your 
acceaiory dealer 


Many a vetsel, lar^e and amall, owes its 
new leaie of life to the sheer strength of 
Yellow Strand Wire Rope 

Built for heavy duty, this powerful rope can 
alwasrs be depended upon to deliver a full 
and overflowinil measure of unusual ser¬ 
vice The strand of yeliow is your protection* 

Yellow Strand ia juil one of icvcral gradea made 
ihli pioneer wire rope manafacturer* Omg of Ibceo 
grade! exactly fiti year purpoae 

When making wire rope requiiltloni, ipecify, **BrDd- 
erlck A Baaoom manufacture " Then you'll know 
you'll get your money'a worth 

BRODERICK & BASCOM ROPE CO. 

S43 North Ftrat St i wet, St. Look, Ifo. 

E mt tw r u mmi Wmrtktmm 71 WamHi St., New York Cttf 
Wmtwm 0/fkm SwOlU fiwtwi wr St. I —h bimI 3— ttk 

AuSAorlaetl Oeo/arv In off /nJoatriof Aocolffraa 


IfeUowr Strand 

WIRE ROPE . 




GEARS 

All Klmdo-Snoll 

Thm HMt wwinu* mm*m Md priM 

iiiw Bf ..Mr* In mlmA fU taMdlM* 
phipiBHi nlMoBM* m MMekI 


W rile ffir CRtmloiiiin 3 

OKACisna OAi weiD 


MEN WANTED 

to minurioture M«U] Toti aiut NovrIUm Mo mlm- ' 
iiiRtiPhlp nerSMnry Heiiiand esrpedn mipplT SDri we i 


Experimental and Model Work 

PIm ie^BMpaU mm 4 riiw MeeUearr* 


mm ZDB be. 


SL,llfwMQT 


AVIATION 

DIOTIONAIIV OK A^IATIOM |ty Robert Nofrli' 
rieroe WT paaea. Cloih yi.tt nuaCpdld. Fniiiolp I 
EnalWi tio lA.iniiHTM I uli Co.lW toWU, NewynrR 


I Powa* n TI oiBf I II p _Mr ui Irrf—K* *U If H P 
■erwl- I'wd (am illliu Ir nf iHmrr wr i rt fa pWe 
■dclcrtrlc n Mr r I -r, frwm mnhHhkft at fnl — 

)Ma *kin lit M i«ftH Sliu] la iM^hr aail bi*ah l|(nlllwa 

vlth apwh cpc«>l 11 nir 1 ur *iih ma^nTtu. hulH Id Iva 
w>iJp W ahh and 'nlibaA Rraa i* it i >aih alnP, (a 
pluOuia w IruB 

Welaka Oab 22 Pauado 

With wt ni H rtQ f. (la uah a*-' *— - —J*- 
watvla Iba, V or an bell 
piIlFT Im rnak 0* ja.k abaft I 
takr iff loiTfPv, 4 1* ■ mlu ll»a 
tpicplacv rl- t™ inntAr,alih«T > nil' 
or if ap liwi ^Bt-r Maruf«< 
itiT'-r., t !*■ w M a and 
w lia in ) r mmM aatl wr nill; 

■tfiiil you comitWi apoilA alkBt ' 

OBIIANMTOIlQka 

Mtea iff UbM W«W 

•nih. llfllBL,Lbaab.lMnA 


iw nMrnuHM-r neremiry lao pimtibi piar* i|Pe*liMl 
Minall Invmliueiit putp yiin iin rMd In aw evm Vou do 
the iiiHniirnriniinn and we tahe rare nf'ihe pelllnn 
Art tinmnlhttnly if ymi ^ani Id handle Vdi IM! wlnde. 
aele iinjora unw helnif plared HtrlrOy a hualoeni 
lirnpoalUiin. iMialoff and luromiaitoii uatled od 

I rtntueaL 

I METAi. CAST PRODUCTS CO. 
laMBortuM_ WwrYM 

TRY OUR 
BOOK SERVICE 

SCIENTIFIC AMERICAN 


For Rswir Bkep a. Aw 
lew Mirheelaa, Medt 
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MM Fr«euri Hnllvm OjarBia 



showlnir bow helium la taken from an alrehip, aicwetl, and then 
purified and kd back to the alrahtp when wanted 


back la that coal gaa, which la a mixturr 
of hydroKrn and methane, while ronaidcrably 
liKhtrr than air, dim iit>t piovide nearly aa 
much lift aa pure hydrogen We are In 
rimed to ihln^ therefure, that the aw of 
coal ima aa a lifting roediimi ia a diiadran 
tage in the propoaed design If compared with 
a liydmgen ainhip There la thin to be aaid 
for the Roerner design however, ibat the 
coal gaa could be used aa a enropenaatlug 
fuel with lielium aa the main lifting clement 

The design provides for awlvelling pn^ 
pellera, and there llie engineers are on 
sound ground, if they can aurnioant me* 
thanical difficulties Swivelling propellers 
in conjunction with the dynamic properties 
of the hull should render vertical maneuver 
mg very almple 

Whether a semi rigid design of this type 
can be realized In the huge alzea of the 
SAenondouA or Lot Angeies remaina to be 
Bern It offers, however, a possibility of 
lighter structural weight and lontaina many 
valuable ideas. 

Storing Hydrogen and Helium 

A BOOK on Bailoun and Airship Gases. 

by Chandler and Diehl, recently pub 
lislicd by the Ronald Press of New York, 
conuina a wealth of Information on a sub- 
jeei which baa hitherto only been coven^ 
m widely ecallered articles and papers. It 
tleals thoroughly with the proiiutllun proc- 
cs-ra of hydrogen and helium, with aperlal 
reference to their use in lighter than-alr 
craft, and rovers many InlereslJng and curl 
oua properties of these gases. With permis¬ 
sion of the publishers, we cannot rvsiat 
drawing on this text fur a brief desenpuon 
of tlic little known mcthoila employed for 
storing the somewhat dangeruua hydrogen 
and the precious bellum. 

What ia a “nurse” balloon? When hydro¬ 
gen is produced intermittently and in large 
quantities by the silicon proceaa, it is neces¬ 
sary for military purposea to be able to alore 
It rapidly in a readily transportable form. 
Tins Is accomplished by using large three- 
ply balloons of capacities up to 35,000 cubic 
feet somewhat similar In shape to the fa 
miliar city gasometen, but with sides like 
an accordion From these the hydrogen Is 
ilrawn to the smaller captive balloons., and 
iK-nce the term “nurse” balloons. 

City gaMimetcTf are in the form of an 
Inverted tank or bell dipping in water con¬ 
tained in an overground steel tank Aa the 
gas entcre under the water, the bell ruea, 
but the water always farma a perfect seal 
Perhaps our readers have noticed the 
extraordinary namber of rlveu which the 
city gasometer la provided with The hydro¬ 
gen gasometer has iu rivets set even closer 
together, owing to the tcmnliy qf the gas. 
Cunoualy enough when ForcTk engineers 
set out to dcrfgn their meul-clad airship, 
they went to the gaaoneter (or Icuons in 
making riveted seami tight enough to pre¬ 
vent leaks 


The gas bell Is convenient and efficient, 
hot where the enormous volumca of gas re¬ 
quired for such ships as the Iffu AngrteM 
are to be handled, gaa must be stored under 
pressure Drsides the advantage of conserv¬ 
ing space, the high pressure tanks (2W) 
puunda per square inch preaauic) also have 
the disirablo characteristic of avoiding the 
solubility of the gas In the water of the 
bell, and of not needing the aleam heat 
which alone keeps the water from frecadng. 
There Is a certain danger of explosion, but 
this IS minimized by testing the high pres¬ 
sure tanks to valocs far above tbelr working 
limit 

Perhaps the best example of high pres- 
sore tank storogo la to be aeen at LakehursI 
The ten tanks are only 40 feet in length 
anti 4 feet in diameter, but have s stonge 
caparity of 640,000 ruble feet of gas after 
it has pasaeil ibe reduring valve. The dia 
gram shows the very neat manner In which 
gas pasacs from the airship to the Impure 
helium holder, then to the purificarion appa¬ 
ratus, tlion to the pipes which connect the 
storage tanks to the reducing valve, and 
then back again to iho alrahtp. 

With ihe aid of the tank cars pperlally d^ 
Bigncd for railway transportation of helium, 
and previously described In our columns, 
It may be said that tbe navy has worked 
out an almost pcrfrri system of storing and 
delivering our valuable helium. 

Miniatnre Aircraft Filers 

I N Europe in general, and In England in 
particular, far more atleniMn la given to 
the training of aircraft mechanics than in the 
United Stales. An Instance of this is the 
elaborate system of apprenticeship set up by 
the British Royal Aircraft factory for the 
trajolng of expert airplane and airplane- 
en^ne mcchanlca. A group of these boys 
are shown In our photograph ready to start 
off their model aircraft at a meet recently 
held at the Halton airdrome in England. 
There ia no doubt that, apart from the iport 
Ing iniercat of these models, ihere is a pot* 
sibllily that a gnat deal can bo learned 
about aerodynamlca and airplane conairuc 
tion by thrlr cae Bat, If ih'a ia to be true 
the models must be built with akif] sod ac¬ 
curacy 

We have received a anul] loose-leaf hand¬ 
book from Frank H Cbeley, Denver, Col¬ 
orado, entitled “Miniature Aircraft nien,” 
which is both axcellent and timely There 
ia more to model oonatruoUon thu at first 
mceu the eye. A flat piece of cardboard b 
not a wing, light atralght-grained wood must 
bo caTefally cboocm, and om Into span, ribs, 
et oeteta, with oteamed tbane paper as a 
oovenag With the nse oT cardboard tem¬ 
plates it b possible to repiodnee the moat 
earcfully deoigned alrfoQ with oocorwiy 
Tail aarfacea nay be bnilt In ElMnnay fasMnw 
to the wings and adjnated at any desired 
angle to tbe fuaelage by rabber banda. FW 
the fuaehge and the motor baoa, kuDow 
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ba m boo fomii an itkal ttroctural material, 
tltbongb fted wlie and hooka may be anbatl- 
tuted 

The handbook glvea eiact Inatrucitona on 
how to whittle a amall block of wood into 
a propeller, and there can be no 
tnt of a whiuler'a aklll Some akill alao 
nutat be developed in winding flat rubber 
atranda whKoh aerve aa the aource of nwtlve 
power. It la poaidble to balance modela 
very accurately to try the effect of varioua 
curvatorea on the wing, varioua tall aeitlnga 
et cetera, all of which la moat inaiructive 
Spenda of a mile a minute and glides of over 
a mile have been attained with amall models. 


A Bcgular Puaenfer Service 

I N the paal few yean a number of attempta 
have been made to eatabllah paaaenger- 
carrying air Unea. While these were ano> 
oenlul from an operating point of view, 
with bnt one or two accldenia, they were 
unattcoeaaful from a financial point of view 
Every expedient to attract the traveling puh> 
lie wu employed, yet failed to draw patrons 
in auftoienl nambera. it la therefore very 
aatiafaotory to learn that a regular paaaenger 
•ervlee U again in being. Thla la the Phila 
delphia Rapid Transit Company a air line 
between Washington and Philadelphia 
It may be that the holiday spirit and the 
pretence of the Seaquiccnlcimlal Fihlbllion 
at Philadelphia may have something to do 
with the influi of flying paiweiigers. but at 
any rate the service Is booked several weeks 
in advance. The flying dlatance between 
Washington and Philadelphia Is 12S miles, 
the flying thne la one and a half hours. 
Even allowing the rime required to get out 
to the flying field by but, there Is some 
saving over railway rime, and there are cer 
tainly advantagea In ooolnesa and comfort 
during the warm summer monlba. Two Ulps 
each way are Khednled, and the fare Is 15 
dollars one way or 25 dollaia for the round 
trip. 

The company is a very powerful oombina 
lion id an old experienced transportation 
firm, the PbUadelphla Rapid Transit Com- 
pany, and of Fokker ahipe and Fokker pllota 


with long European fxpencnce In airline 
work The huge threc-englncd Fokker cabin 
roonoplann la employed, carrying a pihvi, a 
pilot-mechanic and eight passengers. Each 
passenger la allowed 30 pounds of baggage 
free with a 2S«ent charge for each pound 
of excess baggage. Comfortable aeais, a 
lavatory and a baggage compartment are 
proving 

It la Interesting to note that passengers 
can reserve seats from a chart of the cabin 
apace Evidently the public Is now regard 
ing flying more aoriuualy The advertitung 
literature of the company carries the follow 
ing very truthful sutement **Aviation has 
passed (he Mage of stunt flying and thrillers 
and has emerged Into the era of commercial 
development Airplane safety need no longer 
be ludged by the antics of the loopdhe-loop 
daredenli any more than automobile safety 
la now Judged by the records of race-track 
drivers," _ 

Broadcasting Weather 

N addition to ibe transcontinental line of 
the Air Mail Service, there are now in 
operation some 15 air mall contract lines in 
the hands of private operators. The problem 
of giving all such operators adequate weather 
information service becomes of Imporiance. 

The Weather Bureau now has 15 stationa 
in llie United Sutes at which upper air ob¬ 
servations With pilot balloons are made twice 
daily Similar stations are mamUined by 
tbc Signal Corps and the Bureau of Aero¬ 
nautics of tbe Navy Deparirocnt It is 
highly encouraging to note that an Inter 
departmental Mctcrcologicil Committee pro¬ 
poses to coordinate all such stations. 

It IS proposed to esublish further atsUona, 
to advance the boiira of obaervaUon from 6 
AJM to 6 PJi instead of 6 am to 8 pm 
aa previously and to complete the telephone 
and telegraph weather loformatJon service by 
broadcasliiig from a number of powerful 
radio stauona. 

Until auch time aa flight can be main 
tained in all weathers, keeping the aviator 
potted on the weather in his Tine of flight 
IS of paramount imporUnce. 



Steel Sheets that Resist Rust! 


T he destructive enemy of sheet metal is rust An alloy of 
copper gives to Steel Sheets and Tin Plates the highest de¬ 
gree of resistance to rust and corrosion. Keystone Copper 
Steel gives maximum endurance—a fact proved by actual time 
and weather tests. For lasting and satisfactory service insist upon 

KEYSTONE 

^u^^resi^ir^ Copper Steel 

^ts 

AND ROOFING TIN PLATES 



Black Sheets for all Purposes 

AUTOMOBILE SHEETS--ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK 
GALVANIZED SHEETS 

FORMED ROOFING AND SIDING PRODUCTS 
TIN AND TERNE PLATES, ETC 

Kcyitone Copper Steel ifivci tuperior lervice and nut- 
resistance for rooBnit, sidinif, 4uttera, spoutintf. flashings, 
metal lath, tanks, culverts, flumes, and all uses to which 
sheet metal is adapted, where resistance to corroiion is an 
important factor Wc manufacture Amcncan Bessemer, 
Amencdn Open Hearth, and Keystone Copper Steel 
Sheets and Tin Plates for every requirement Sold by 
leading metal merchants Wnte nearest District Sales 
Office for particular information, and send for booklets. 


Sheet eJWill TWucts 

niMk BtmtM for Ml porpoM, Apollo 
ud Apollo-KoyMou OoppOTflcaM Ool 
vulMd Bhoou. Uul wt Hd ToaS Hiock 
rmmad HnoOw aad Sldloa Produeo. 
BppetM SluoU for Btaaplaa, Aota«o- 
bllo(lhooW.Xlootrlcml UooU.Htovo and 
lteaaaBkMPi.Barr»l pad Kaa Stork etc. 



II *Products 


Bripht Tla FlaUa. Tboaon Tla, AmtI 
oaa Old Btjlo aad AMiiaaa MaBothodd 
Unoflac Toraa riotw, MV llooSaa Tla 
Platoa. BloOk Plota for alt porpoMoi 
eaMoUaa Stock. Storo Plpo aad 13 
bow Sioek. BpooUl StaapLak tHoek. oto. 


American Sheet and Tin Plate Company 

— General Oflires Fnck Building, Pittsburgh, Pa 


^ I ^ niTaioT Sal— Ovpiocpmm 

ChlMOD aaetaaaU Dobtop Datrolt New Orl«ai NowTotk PUledalp 


ntWborah SkLoaU 


Pm1S«0«hII 


__laipbla 

■ipovt Uepi—atiilMoi DnTKo Statu Stbkl Psouveta Oo lUwTorfc Ctir 
w—tallf T vnm tTATsa Stbbl Psodvoti Oo.. Baa Praaetm. Urn Aatalaa. PartJaad. Seattla 
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RADIO A 
BATTERr 


This is the new 

Burgess Radio 
"A” Battety 

cA SPECIALLY designed ‘ A" 
batury for radio service There 
IB nothing like it in its field 
Proportioned to permit ease of 
handling and convenience of cab 
met aBtembly and storage, you 
may expect this new Durgess cre¬ 
ation to give you the loigth of 
service and dependability under 
all conditions for which prod^ 

ucts of Burgess are noted 

If you are using the ordinary 
type of No 6 "A* battery, we 
suggest that you learn for your 
self from the Burgess Radio A" 
the tm.4sure of service you have 
a right to expect 

M Any Radio Emgimeer 

Burobss Battery Company 
GaNsaAi. Sales Officz Chicago 
Cw sA w Rsclsnwjwrftyog 
NngMS Fslbsad Wmnipig 



Radio Notes 

A Review and Commentary on the Progress in Thu Branch of 
Rapid Communication 
Conducted by Orrin E. Dunlap, Jr. 



Wlrhif dlaipwiii of the Iransmllln' at stalloB 2N^ Data on the coib and otker 
parts of the eirrnll will be fonnd In the rolnmni directly below 


Data on Hook-ups of Station 2NZ 

Inti irsnumttir used at slaUnn 2N/ New 
York ibii wirina disgrmm of which m 
printed at the top of these luluoina » known 
a* a tuned grid toned plate * circuit li is 
one of the most popular vf amateur trsns 
nultir imtallatlons 

In rtferenre to the diagram toils Ll smi 
1^ are sit inches Jq dumeter and consist 
of eisht turns fdgrwiw copper nbbon 
wound clotksnse, L3 has the aame dimrn 
slon** cicept that it is wound counter clock 
wixe J3 IS plated in slight induriise rela 
turn lu Li that IS the roiLs am from twelw 
111 twtnijr UKhes apart Kh represents i hokt 
(Ills lath riinusfing of 100 turns of No 
2H L) ( r wire wound on a tube I'l 
imlieh in dismetcr R is a 5000 ohm lavite 
rnustantc R2 R3 and R4 are lath 10 
idiniN T1 and TJ are Iransformers rated at 
150 wall* with 15 volt «<rcondanrs T2 is a 
plat» iranaformrr rated at 500 watts with a 
1J500 \olt wcondary V is a voltmeler The 
filter n ndensprs are rateil at 1000 volts 
break down 

Thi hiMik up nf siatian 2N/ s short wave 
rccemr is also shown in a diagram The 
primary runsisls of 10 turns of number 26 
Hilkcovered wir( for all wavelengths wound 
on a form 2*. imhts in diameter 

Vcondarifs are wound on forms three 
inches In diameter with number 16 hart 
I up|)er wire <»i p» the secondary fur rerep 
inn on 85 to 210 mtltrs which is wound 
with ounibtr 26 silk-tovered wire 

Ticklirs in wi iind with numbir 28 Hilk 
(Otirid wire in forms three inches in di 
amilir for waves from one to 50 meters 


BURGESS 

RADIO BATTERIES 


Tbk b tb« way la wklck ika aboit-wava recalvar at 2NZ b boaltad ap. latar^ 
akaapaabU colb, dassrib a j above, givo tka sM a wWa tanatag saaga 



Which bB09t? 

To buy a wbstaatial Stewart Fsaos gte 
the bemt of its guardma pr ote ch oa m 
prevontuM petty iksft aad othsr dipre- 
dstions about your factory or pay as orach 
or nora ihiwi^ losses aiw stall have aoth- 
for your outlay, except a coobaasBce 
of this annoyaoco and expense 


FENCE 

Wide choice of designs of Irea Fenca or 
Charabnk Fsnee galvanixed after weavtag, 
allows the seUctaoa of just whet suito your 


the secondary has three turns and the 
tickler two turns, 25 to 54 nu ters secondary 
SIX Urklrr three 55 to 110 meters sec 
ondary 15 uckler ux, 85 to 210 melers 
Bteondary 30 tickler nine 

RF la a choke umI, run^sting of 100 
turns of number 36 ulk-covrred wire wound 
on a form one Inch in diameter A is an 
ampcrite 

Short^itrave Tnts at Deal Beach 

An experimental atxtion of the Bell Teld' 
phone 1 aboratunet at Deal Beach New 
Jersey la investigating various phases of 
shortwave tranamissiun >iUdstrength va 
nations over 24-liour pmods are being meas 
ured, as are also variations with change of 
wavelength and distance Observations an 
being made regarding night versus day 
transmiiwioD over land versus over water 
tranqnission and fading and its effect on 
intelligibility and quality Some of the teslx 
are made by means nf automatic recordera 
and others with &c1d strength measuring 
sets 

So far the hour by liour observations show 
fairly consistent characterMiics and it has 
been noticed that long waves are attenuated 
less than short waves over distances up to 
100 miles at longer diatanoes the signal 
strength of the short waves inrreases In 
most instances fading u found to be less 
marked on lunger waves The quality varies 
somewhat when the camtrs and tide bands 
fade simnltaneooBly but the greatest vans 
tion » noli(»^ when the frrquencici do not 
fade at the same time 

It has been found that for disiancna be 
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TUs Geraun wn^ radio rertirlnK Mt eniplovi a rrjrtal detector provlnf 
lUa loetTwoeal lo be reUable for rreepilon ander rnmny condltfoat Ihe 
toaar eonalatfl of a eonpler woud la buked fathloo %ntb lUxendmkt wire 
two variable coodenarra aod two aperlal lap Hwitrhtw One of the condennm 
tanea the aerial clrmlt aad ibe other tuoea the aeeondarr 


tween a few hundred and 1000 mile^ tli re 
b little difference between over Ian 1 aod 
over water transn ivion N |d t transn Usiun 
la rapenor to that of the day c n hich wave- 
lengtha and day b better than ni^ht for 
iranamliol n on aomit < f tl r al rter wavea 
The acopc f the testa I a« 1 n eat n 1 I to 
include obaervation points aa far west as 
Seattle 

Ibe power tf the lent iranHoim r at Deal 
Beach vanes from one kilowatt a the 
■horiec wavea to four kilowatts n the 1 nflcr 
wave ofaanneh 1 he set is uaually operate I 
over a wavelenfih range of 16 to 111 met rs 


Radio HdliM Ships Avoid 
Hoinriraiioa 

The United ^tes Navy la devel ping a 
synteia of storm warnings for manners which 
Will minimiae the langer of ships being 
caught in hurricanes W athrr 1 ull tins are 
bfoadcait daily at 10 10 a m and 10 30 r m 
L astetn Sion far 1 Time and al n n by 
radio sudona along the eastern seaboard 
rba naval ataiiun al San (rancbco flashea 
warmnga it ] 30 A H and 3 P H Piuifio 
Standard Time The plan Is to have sad rs 
pbl the warnings on weather map# fur 
nubed in conncctMn with the service 
Tba V S S Kutrry id frequent tn^s 
between HampU n Roads Virginia, and West 
Indian povia. baa tested the scrviea anf haa 


been al le to pa^a ui scatli d through at rms 
by ale r ng nut of ll t. cei let f tl o hum 
rates path On stveial or asi ns a horri 
ane was apparet t n tl e \ fiery s weather 
map in pi r ly of timo to avoid tl e brunt of 
the storm 

Tl 0 method used by the A. ttrry is that 
f enni n sly 1 1 ft g the ra I o weather 
rep ris rl irfly barometric pr an ire Ob 
servat i s of pi tie 1 In ea eventually allow 
the rat f sper I an I lirrrt n f travel of 
die St rm areas whc.1 art w II rf hnrl 
iruugla f I w bar metr iresairc After 
d tenn ning lie 1 r ni i an] apeej of lie 
areas ll e navigat ra an It tellig ntly dec dc 
upon tie best course to foil w 

Battery Chargers 

A DFMAND fur a c mbinati n battery and 
chargli g unit haa I ecn created by tl e fact 
tlut maty radiv acHa require a st rage bat 
u ry f r oprrai ui acc r ling t W C 

Hr kn of ll c If tf r 1 BaCtrry \f nufa lur 

ng C n I I y Such a dev ce la ealle I a 

trickle larg r and u le^igi c 1 l olarge 

the battery at a tJ w rule at all limra wh i 
the B I 18 I t in perat n 

n s le I IS n t n w aa 1 Mr Rr ka 

at a D t g f the Battery Man ifartur ra 

Ansi lit n In de ir Lie rharg r a small 

SIX volt lattery is permanently connerted 
t a rectifier whirh in turn la provided with 
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They last twice as long as 
the smaller hattenes 
of equal voltage*^ 



* lii\rs n pretty broid state 
ment Tom Won t you have 
to mikt It conditionil on the 
number ot tubes in the set or the 
use of the new power tubes ? 

No sir I Lndtr the simt 
operating conditions—whether 
you usL tour five tubes or more, 
whether you use a power tube 
that uses up to 135 volts the 
1 vereaJy He ivy Duty No 770 
or the even longer lived I ver 
eidy I ayerhilt No 486 \iill 
last twice as long as the sm iller 
si/ed 45 volt batteries 

Well they ought to they 
cost more 

Yes ibout 4 thi d more— 
but lasting twice as long they 
cost much less 

\ our arithmetic ii good 
Tom but if thit s so when 1 
bought my set why did the 
dealer equip it with the smaller 
L%trt idy 772 s? Why didn t 
he put in the 1 vcicady Heavy- 
Duty Batteries^ ’ 

He probably thought he 
wis doing you -i favor—m iking 
your fust investment cost you 
1 little kss Ihit little differ 
cnce looks like a lot to a good 
m iny folks who arc buying their 
first set equipped with tubes 
loud spe ikcr, A and B bat 
terns and everything 

I Jc ivy Duty batteries last 
twice as long as the smaller bat 
tcrics of equal voltage I ver 
cady Heavy Duty Batteries are 
the great contribution that the 


Non K C twitcry iIvcb b qiallty 
tio) uodbtBlBBbW w mm t «i I pvcliy 
Um tU« gl ywr B bjtcrlci. 


of recep 


world s foremost electro chem 
Lcal I iboratory has made in B ' 
battery economy dependability 
and satisfaction 

Dry B b ittenes giyc a 
noiseless current pure D C 
(direct current) the kind that 
IS essential if you prize pure 
tone 

Send for booklet * Choosing 
and I sing the Right Radio Bat 
tents which wc will be glad to 
send you upon request This 
booklet ilso tells about the 
proper battery equipment foi 
use with the new power tubes 
Thcie b an Lseready dealer 
neai by 

Man / furfl ml gua hy 

NsriovAi Carbon CoMP>tNY Inc 
Ncav ^ rk San Irancisco 

Ml Nb (VIE Ca bun t I n nl 


1 UlsUav n iiifinA h \rn i Iv Hour 
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thr 'itati 
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0/ ihb fMiUy |>MbIlihcd booiit 
/ "AIRMBH AND AIKCKAFT aili a 
X fwtaa Dacd fai Amoicm Aviattoo today 
f njlailin, aa 1 do* tl»ttli*tciniceufavlatlcai 
r win dawlap la tha ahart apai-a of twenty Bvc 
ytan teto 1 m laneat Induatry In tba world It la 
Dur feadcat vlah that tba sroung men of today, 
WM wlU rnminaatl the dmuica of tomorTow, 
may aQ have tba oppoetunity of readias it.' 

Airmen and 
Aircraft 

An Intioductlon to Aeronaudct 

Ziy HENRY H ARNOLD, 

Air Corp9, V S Army 

T he age of the air Is here Byrd and 
Amundsen have flown over the North 
Pole, Ford la manufacturinf air *‘fliv> 
vert", ocean airways are being definitely 
planned* 

And here in AiMlON AND AIRCRAFT 
you get all the scientifle facts to under 
stand theae developments and future 
practical applications of avlatico in war 
and In commerce The author is a pioneer 
air pilot—one of the best known oflkrcra 
in tlw flying service 
Describes present types of aircraft- 
airplanes, ballcxais, airships—and how 
Ch^ Ay Suaesta probaMe lines of de< 
vclopmenti FumUbes standard terma 
and deAnitions of aeronautical tnecbanlca 
and operation such as aileron, airspeed, 
fludage, aide-slipping 
Shows you ootnincrcial ap plk a ti noa 
uplodate HowtbeU 8. Air Mail oper¬ 
ates, saving crops by air, European com- 
mer^ aviation, forest patrol and pho¬ 
tography. 

Bciides this, you get condae accounu 
of epochal air voyages and the thrilling 
air duets of the internationally famous 
World War aces. Instruction courses at 
the several flying schoola of the Army and 
Navy are outlined for those who con¬ 
template taking them. 

Senc /or Examfiiation 

TUST the book of facts you want now 
J when aircraft are assuming ao Impor¬ 
tant • part in everyday life. Send for a 
copy—the order form below will bring H 
to you postpaid Within five days after 
receiving the book, mail us ^ 50 In 
payment, or. If AIRMKN AND AIRCRAFT 
is not all you expect, return It 

The Ronald Press Company 

15 Bms 26ik Si.. N«« York. N T. 


• UBB TKia ORDER FORlf- 


A Vctum»t^th0 
itomalM Arromahitt I ihnry 



Hils automobile might be tetsned a ei>mplete« travellBg radio station* It Is 
equipped with a nine^nbe receJvhig set and a 50-watt transmitter. The 
owner, CapUan Plogge, will drive the car from London to ConsuntiBople 
and will broadcast his expertencca wblle on the road 


a ■tsndiril plug for light'Socket atlschment, 
just SH an electnc toaster There are four 
types of rectifiers used for chsoging the 
alternsling to direct carreni after it has 
been irsnsformed at the proper voltage for 
charging tfau battery All ihcsr rectifiers 
are mmilar to radio deiactom. 

“The four types of rectifiers are first 
the bulb or vacuum tube, more familiarly 
known as Tungar and Rectignn, aecond, 
elerirolyiic, which is divided into alkaline 
and acid, third, vibrator, fourth, crystal 
In the bulb rectifier a small iwo-elemeni 
vacuum tube is employed and this is per 
haps the must popular rectifier thus far 

*The electrolytic rectifier was first de¬ 
veloped and most commonly used In the 
alkaline type, being formed of a single cell 
having aluminum and lead electrodes and 
a borax solution. The second type of 
elect roly tio rectifier, which is s new devel 
opment, uses an acid electrolyte and some 
rare meisl nr alloy electrode and a lead elec 
trade The most familiar combination is 
the tantalum rectifier This has been sue 
ccwfully used and is a desirable arrange 
ment beiause it has approximately (he tame 
filoctrolyio as the battery The only dif 
ficulty with this type is a tendency to go 
dry in cunlinuous operation, especially In 
a warm place, but if it is properly prnpor 
Honed It will need water no more than a 
battery 

"The third division of rectifiers, that of 


the vibrating type, may well be dlamlssed 
from consideration, because it dependa upon 
a vibrating armature, which produces sparks 
creating interference for the set 

'A new type of rectifier for this nervlce. 
which will probably have IncreuJng appll 
ration in iho future, is (he dry cryvtal 
Since the trickle charger will require only 
a small amount of ounent it seems easily 
possible to multiply the number of dctec 
tors until they have sufficient currcnt'CsrTying 
capacity to operate s trickle charger There 
IS considerable work being done on this 
charger at present, and undoubtedly in the 
near future some of these devices will be 
on the market” 

Radio Pictnnss a Roatine Btulnaas 

TRAnsHisaiON of pictures across the At 
lanUc Js dcvetoping into a routine business. 
The London end of the circuit Is In the 
hands of the Marconi Wireless Telegraph 
Company, Ltd., and the New York end is 
luindled by the Radio Corporation of 
America. 

Photographs received in New York but 
dcaCined for another city are forwarded by 
Mperial delivery or air mail Plotures re¬ 
ceived In London are relayed to the con- 
tineni by airplanes. 

The maximum dimensions of a picture 
which can be flashed across the sea is 4^ 
by 11^ inches. The size Is determined and 
limited by the width of the glass cylinder 


The Ronald Press Company 

15 But leth Sc, N«« York, N Y 
You nay mend me, postpaid. AUman and 
Aircraft by Malar Arnold. Within Sva d«yi 
after maivtne it, I will send you 53 U in full 
paynenl or rvtnra it to you. 


BualaHa ComicctiuD 
Msnsturr 


Lsfisyettn Blvd. sc Flcvt flt, 

DETROIT 

Len than 5 minutcf ivalk from 
wholaalep retailt financial 
and th^trical centers 

The seasoned traveler thinks al' 
ways of the Fort Shelby in con* 
nection with Detroit. He knows 
that there he can be sure of a 
quiet, comfortable room at a rea¬ 
sonable pnee, of sincere courtesy, 
of widcly'famcd food at moderate 
cost The Fort Shelby has the only 
Scrvtdor equipment in Detroit 
This feature protects you from 
needless intrusion of employes and 
excessive tipping Rail and water 
terminals are convenient. 

Rates $2 50 up Servidor serv^ 
ice Fort Shelby Garage dose by 

W G McLiy AMuunt Secretary 
Seth E Feyniiui, Manager 


•. ■ S !i;i;i. ST.A 'II'S :ni 



Sutlon 2DS of Brooklyn^ New York, vses 100 walls of power* Wgnala fnMR 
this sutlon wora ]usund_hy the MoeMHIan e xp o d l rtnw when duF were far IrIo 
suneCie lefrltoty. 


by the MaeMHIaa e xp e d l rtnw when thej were far talo 
The transmitter upm n t es on the iOwels r hand 


Safety for Your 
Money 

B efore Invcsdng your Suiptus funds, 
take the pneaurion of seeking the 


investment houses and bankers rtpre- 
senced IntbeFiiktodal SsakmofHoipen 
Magazine. 

Eliminate Lom 
in Inveatmento 

For after all good inveitment opportunl- 
tCcs predominate Caution, Care, 
Invcsctotlon wilt reveal safe snd profr* 
able atsonels for your surplus ninds. 1 


Harpers 

MAGA^lNB 

W iMt M StTMt Vmw |t Y. 
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voice LeBEuBCt, SwltMrUiBd« b nted el kllowam. Tbe 

■ wu bellt hy tbo Mareoel Cenpaajr and b Imowa mm the iTpe Q 

■ltd iu circumferance, aroiuid vrhkh the Secrotcry of Commerce Hoover aiul ■ pert 

picture b pbced for traaimbiion. Pictum time advleory oonunlmion. The Dill bill 

or written matter exceeding tfaeie dimen* would take cootrol of radio out of the handa 

■Inna can be divided Into atrlpa not exceed- of Secretary Hoover and give It to an inde- 

ing V/4 on one aide and llVk on tho other pendent commUalon of five membeia, one to 

Tbe rate la four dollara per linear quarter be appointed from each of live regional 

Imh or 16 dolUra per Inch with a minlmnni annea, Into which the c^ounlry would be dl- 

price of 50 dollara. A picture 4% by 5 vldcd Tbe aalary ■Upulated for the com 

Inchea would coat 80 dollara. An additional ntiSMunera la IIOXXN) a year 

quarter of an inch b neceaaary for the Preaident Coolldge haa been reported ta 
tranamlaaloD of an addreai and it la charged rndoraing the White hill which Icavea the 

foe at the regular rate. control of radb in the handa of Secretary 

Pbolondioipama may he filed la the iorm Hoover 
of photographa, printa, negativea. poalllve “ 

filma, line drawinga. handwriting or printed WualCBl Appreciation 

matter The printed matter ahonld be ael BanAOCAXT programa designed to atlmu- 
in type not leaa than 10*point in alte and a bie greater appreciation of muaic will he 

larger type b preferable. radiated by KDKA I'litahurgh, beginning 

■ ■ - - — in October and continuing until May Tlw 

Radio Lc^nlatioil aerlee haa hern arrangeil by the Htutlon*a 

Thsm wUl be no new ridio ]«we eneeled ‘‘"■“J'’' *">> the eooperaljon of 

In the United Suiee until Conitreia mrale 

In Decembet The Senete hu ptwied the ‘•'o PlU'hurgh Mueical IiuUtule 

mil hUl end the White bill puMid the _ . .---— „ , 

Ilouie Both bllU pertain to radio control Engineering Council to Study 
and confervea are now at work Ironing out Radio 

the differeneca in the two billa. It U es> Tmf Ameririn Fnginccring Council b 
peeled that tho confereea will make a report aeeking a *^publlc aervue aulutinn** of the 
early Ju December when Congreaa recon- hroadcutlng problem, according to the 

venea. Preaidcnt of tb Council, Dean D S. Kim 

The White bill providra for radio control ball of Cornell iJaivendty An Invcatigating 

llirough a bureau under the direction of commitlee will be named by the Council to 


A ahawa J. P. Baekkr. JraflaaMa mmI dea lanai r la Ike Bwrera 
wmnm- 1 ■fcoralnfr vbh a BMidal of iko dlroctfvo vadlo keoeoa wkbk 

raraxiit t jrini: sif 


rfc' 





FLORSHEIM 

Shoes have all the smart style 
youngmen want and they’re easy 
on the feet from the first day on. 

ITrr/# for Bookltt **SfyUs of tho Times** 
SDowmg the right thoe for you. 

THE FLORSHEIM SHOE COMPANY 

M em uf o ci urm CHICAGO 


Prrihe Mmn 


WhoCrnn 


tylHi a I 
fxf(Utor 
and 
Trwjtff 


THE VALUE OF 
YOUR ESTATE 

In eaumaiing the value of }uur Estate, due 
■Uowanie must be made tor the payment ul 
dcbti. costa of adminutraiion, hcdcral Estate 
Tax and Sure Inbcnidncc 1 axes 

TTic Federal Estate Tax is rclativrh fiinple of 
cumputition, but the effect of the Inhentanrc 
or 'I rangier Taxcg im|Mwd b) the various 
States i» not so readily understood 

The State Taxet which uill be paid by your 
Estate will \ ary with the nature ot the ict un 
tics of which It consists and )nur Estate wilt 
be worth more or less according to the discre- 
ciun you now exercise in the sclccuon of 


In coDBulenng this phase of your investment 
problems we offer a serxire that u purely du- 
inierctted because w e h j\ e no sccunucs to sell 


tiJ Transfer #r Tt^e^utrar 


as 

Trustee 

Under 


CENIRALlbUONTniST OSMPAMY 
ofNevYork 


PLAZA omcB 
rifUiAv«.a6ochSC. 


- _ 4xNn ST OFFICE 

8o Broadway, New York MsaisunA« * 41111181. 


Qafital^ ^mrplns and Undivided Vrefts aver 40 tMillian T>eliars 
tMemhtr FtPgiAi Rnuva Ststu 
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Cruises 

to the 

Caribbean 


A LUXURIOUS VUCltlOM It 
SCI — the sapphii c sl i 
of the tropics—dotted with 
coral islands crowned with 
stately palms and fringed 
with quaint cities slumber¬ 
ing in the sun 

With the enjoyment of 
travel perfected by essen¬ 
tials such as outside rooms, 
comfoi tabic beds — not 
berths —food that is equal 
to the best 8cr\ed in first- 
class hotels ashore and the 
character of distinctive serv¬ 
ice that makes *^every fas- 
senger a guast ” 

Great White I Icct Ships sail 
on Cruises to the Tropics, 
twice every week from New 
York and New Orleans 
You can plan to be gone 
from 11 to 24 days, confi¬ 
dent m the knowledge that 
your vacation begins when 
y ou step on board 

1 or every detail has been 
arranged in advance for 
your comfort and well 
being — your hotel accom¬ 
modations, special motor 
trips ashore, railroad jour 
neys, sight-seeing jaunts, 
are all planned by a staflF 
that lives in, and under¬ 
stands, the countries you 
will visit 

—And remember that your 
room and meals abo ird,your 
amusements ind acctimm^i 
dations ashore—everything 
IS included in the price you 
piy for your ticket 


United Fruit Company 

boom I*U it BATTkRY FLAGS 

NEW YORK CITY 



riamlns thf entire eituction which be eud 
threciem to creetc ■ radio cbcoe of la 
retiRuhIc cnmplciity * alFeniD|i 20000 000 
I Btrnm 

Mmi y f tlir probleme are fiindamenully 
f u <* Rii mng nature laid Dean Kim 
I all in 1 w II 1 r nludird by a epeoial com 

I II r in an unblaae I broa Imintlrd rom 
[r htniuve mnnner ao that acoaraie oonclu 
1 na may be gLnerally avaiUhle m con 
I nciDg fuim 

Alkali Vapor Used os Tube Filler 

A Mlw type of radi tube known aa the 
CX KK) A uninft an alkali vap r aa a hller 
baa btrn plaietl un ihc market by F T 
CunniiiRham Inc It ta deaigned ao that in 
nrdtr to UM* thr iuIp in thr aiandard broad 
caal rccintr no (Iudro in winng or circuit 
rrangrment ja ntciBsaiy allliough a alight 
impruveniLnl will be n ll e I if the grid 
rrtuni la i innecte I to thr mgaliTC filament 
A comlinaii n rf high acnaitivity and 
atno tb regenerative aition makia tbia tube 
uatful in ah rl wave ret i tvera wiiere ra li i 
fre pien y amplifacatjon la Icah rlTeetiv 




Wavcl^gth dumolna on board tlir 
S S Srythim b a aimpio naNer It 
b only nrrruary to manlpnUtr one 
of the two Hwitrhn ahown above 

Code Still Lives 

Thf M mr c h htill tuale because it le 
the moat erommKal mtana rf gitting n 
givf n a nnui t f w r la fr ra c ne p ml t 
umther iii lb ah rleat time with the kaat 
I wrr rvtr the gr Hevt I auncr and through 
the gieatiat am u it of iiitirliieDCf 

hutlc Uarful 

Sranr le got I for aomrthjng according 
l llie I mil I Stain I real Service If has 
1 en fnun I that by meaaunng the intonaily 


Unattended fof algnab, operated bv 
radio are now Inalalird on a aand 
bank In mid channel at the entrance 
to ibe Firth of riyde, Hcotbnd and 
at Whiiefariand Point 

tf the atm epherir atraya it it poieibic to 
r recast lenola of low liutility rr fir 
hazarl by acviral biura during whi h timt 
the forcat hre fighting foFcra may prepan. 
f r action 

Slat t intcnaiiy la alao a |i,ood imiKatkii 
that ihunderai rma arc ap] r a hing ven 
24 h urs in a Ivan f nf any visual indi 
(ti na 

Direction Finder for C oast Guard 

A \rw dirrrtion fin 1 rhaa br-in devcl | e I 
ly Ihi Bur au nf Stan lards f r the C>a4l 
( liar I f r in-tallali n on a Seel of pair 1 
loata The dire nonhndtr oil conaiHa if 
f ur turna f igmii n table wound on a 
0 n h frame nulalled above thr pi t 
house and muted from bel w A coupling 
it has bren drmigoed ao that the Ijop ran 
Ip attached to the shipH teeuver 




Enginem aay that fadinf b the wont obatocle to bfo n dcaat reeeptlon. lUs 
pictnrr ahowa T Parkmoon of the Bnrenn of SUndnrda epcrntlaa a port¬ 
able fading recorder whiek nakea a graph on ■ etrlp of paper aa ibe aignab 
wax and wane and ao enabiea englneera to ati^ voidona phaaaa 


Move Your New York 
(HRce to the Sdentike 
American BuHding 

A new 16-8tory building— 
the Scientific American Build¬ 
ing—has been erected on one 
of the most desirable office 
sites in the United States—at 
24 West 40th Street, New 
York City 

Upen to the sunlight on 
three sides, it is a half block 
west of Fifth Avenue and a 
block and a half cast of 
Broadway Across the street 
lies Bryant Park ind the New 
York Public I ibrary It is 
four blocks from the Grand 
Central Station and eight 
blocks from the Pennsylvania 
Station 

Neighboring buildings in¬ 
clude the American Radiator 
Building, the Lngineers’ Club, 
the New York Club the Na¬ 
tional Republican Club and 
the Lnginecnng Societies 

Should you be considering 
offices in New York City by 
all means investigate space in 
this attractive building—ac¬ 
cessible, distinguished, desir¬ 
able—and at rents which arc 
reasonable 

Appfy 




M EMt 42 iid Street 
307 Modleoa Aveaue 
NEW YORK 

TBUraONB VANPeBBII.T «Nt 
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A Timm Pabbc l>aBB«rf 

Ever unco ihe advent of the automnhilr 
to our public faichwari the dJAkuliin of thr 
pedfotnan in attaaplmg to prewve his Jifr 
have been the eouroe of both aenuus and 
humorous comment on various occasions 
Now we have the airplane in rather general 
use and it bringv its own peculiar troubles 
Although pop* bottles and other objects 
that mark the antomobile tounst can he 
dropped from the car while iravrling with 
no danger than perhaps to the tires of somi. 
other vehicle, it does not seem safe to fol 
low the same procedure from an airplane 
aa IB evidenced by the following clipping 
from the Aeiv York World, aent to us by 
one of our readers Posaibly this occurrence 
wiQ bnng forth a Both of protective devices 
to be worn by pedmnans automnbilea 
horses cals (owa et cetera in order to 
prevent future happenings of a like nature 
While nding in an auiomobile with 
her family Mra A D Mnniayne of 
Cinclnnaii sufferod a aevere gash in the 
top of her bead from a soft dnnk bottle 
which rraahed ihrough the top of the 
car The bottle «vidcotly bad been 
dropped fn»oi an airplane overhead 


Sensntlonnl 


Recently Sir Jagadia i hunder Bose birrc 
tor of ibe Bow? Keseanh Institute (aliutia 
India publiabed a book eniiiJed The Nrr 
voua Mecbaniwn of Plants (I xmgmans 
Green and Company New York) Thi^t 
work according to the publishers ratal) 
lishes the fact of the eiislcnte of a iHrvous 
system in plants Other scientists claim 
that the fact of the nislence of a nervous 
system In planis was known long ago an I 
Was not tstabludird by the noted Hindoo 
■avant * If any physiologist has hod the 
foolish notion that plants are baa sensitivi 
than animals** writes one of them in a per 
Bonol letur to the editor I can only «ay 
that he ha*a I worked in a first clam labor 
atory " 

Re< rntly ao much senuiional publicity 
haa been accorded to oiher dwcowiics" of 
the celebrated Himlon by the newspapers 
and by certain mogoaines—notably the Nru 
York Timet Book Retaeic—that Dr D T 
MacDougal, Director of the Laboratorus for 
Plant Physiology uf iho Carnegie Insiituuc n 
and CorrcBponding Fdilor of the Scientific 
Amencan, bos token ngoroua issue with 
numy of iheM claims The following is a 
Communication from Dr MacDougal whose 
eminent atandiiig among stteatisls i* well 


known 

The sclcntiat la continually called 
upon lo give credenc-e to the imprab 
aUe and to accept the apparently im 
poosible The researcher however, ton 
not Maud receptive to aift and weigh 
every unouppoited osaertion and flying 
rumor retoilM In the market place Nor 
If ha does the more ImporUnt work 
which falls to him, can he spend much 
time CO the pojple frlnga of hlarre con 
tribntlona to hia subject. „ ^ 

The naive review of Mr Van Baron 
Thome of Ibe work of the Indian eown 


tiHi Dose calls for tome atteniMD be 
(.uuse the wide publicity resulting from 
Its appearance In the Ttnua Book Be 
tnmo of June 20 may mislead many per 
sons of even leas dismmination llian the 
author of the review who amiunea the 
pose of discoverer of onappreciatcd 
genius 

Bose haa ^ven maov lectures In Amer 
Ira some of them self suggested or vol 
unteered and haa encountered the well 
known American toleration to speakers 
from beyond any uf the Seven Si as Uis 
oral efforts, supplemented by a steady 
flow of books (a futile row of tliem is 
at my elbow) and by perfervid outpour 
ings of laiaginative lomtpUons and self 
praise in Calcutta newspapers widely 
cabled abroad have given nis work aa 
wide a publicity as the theories of Lin 
Mein have received Finsteins roncep 
lions seem lo endure publicity but those 
uf Dose do not 

Few of Bose s rlaiins on other subjects 
stand the scrutiny which would give 
them place in textbooks and compen 
diuma Mr Thorne seems to hive read 
murh of this material but to have seen 
verry little litai has lieen written aboui 
It and lie attributes a similar non )u 
drciaJ atliliide lo the working orieniisls 
when he says of Bose his entics 

have not read this honk** Ihe nolires 
and comments on Bose s work by cntica 
in I ngland Germany and America to 
whom some degree of competence mun 
be altnbuted have apparently not 
reached Mr Thorne Practically all of 
thev stale outright tlial the results 
priced so highly await confirmation a 
kindly condemnation suursling that the 
alhg^ diwovenes shoind be supported 
by some actual proof by the authi r The 
nviewer in cluinay adoration says 

In the course of these investigations 
he discoven d and proves that pUnts are 
sensiihe ti minute burns and transmit 
impulses ptssibly cf distress iherefrora 
to thi cfferi of acids eleeirio shock and 
lo the narcotic action of poisons He 
also found that plants become fatigued 
recovering after rest** 

These cencluaions in so far consonant 
with fart wire will esiabijsbed by re 
searches made prior to 0 cmm> by os much 
as fifty or a hundred years Toward 
their imerij m Bose has coninbuled no 
serious addition 

As to methods, the gradual piercing 
of the f/mplex and ddi^ie tissues of a 
plant stem by the gradual inirodnction 
of an LlccUic Probe (theso caps are by 
author and reviewer) for example, la 
as rational as if a similar instrument 
were to be ihnist gradually through 
human skin muscle nb, cartilage anf 
membrane into arteries, veins lungs or 
nerves and the resulting disturbances 
read on a galvanomrtcr 

Boac setma to be ao Impressed with 
the precimun of his resordera and elco 
trostauc apparatus that the vastly 
greater delicacy of Colloidal atruclure, 
nraJllbrU of membranea, and molecnlar 
■djuatmenta In living matter are ignortNl 
The wreckage which ensues when the 
terminals of the various apparatuses are 
thrust Into plants seemed lo be dure- 
girded, an aliitnde which u perhaps 
wise OB the part of tbiM who nave no 


SIMONDS 






Why men who KNOW tay “SIMONDS^ 

Watch a carpenret buy a hand uwl Watch him chcK»c 
s Sunonds Blue Rjbhoni Men who count upon cutting 
tools most know that Simonds ^ws hang right that they 
are balanced tight and the himonds aide msxk signifies 
that they are made right For Simonds bvwi are made of 
specially treated steel and backed by Simonds near century 
of expenence in the manu&ccure of the finest cutung tools 
Next ame you buy s saw say Simonds to your dealer 

SIMONDS SAW AND STEEL CO. 

mbaSowMoW* Fkdibiitt Maafc S««UuK«d 1 S 32 
Brmcfc Swrw omd Sawvteo Skopo In Prtadpol CuScs 





NICHOLSON FILES are the 

most necessary and versatile of tools 

In the thousands of factories manufacturing 
everything from delicate mstruments to steam 
engines you vrdl find NICHOLSON Files busily 
at work. 

In the repair and mamtenance of these almost 
coundess machines and instruments—there again 
you will come^upon NICHOLSON Files. 

In keeping edged tools keen and efficient—once more 
NICHOLSON Files are depended upon for their quality 
and stamina. 

rV^OLSh NICHOLSON FILE CO. 

ProwM.li.., R I , U 6 A 

U.5A — a File for Every Purpose 
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Personality stories^ special feature articles^ 
good fiction. Such is the contents of Success 
Magazine, 


Bernard Shaw at Arm’s Liength —An wiiwnte stuJy of the 

Man Himself Noted Iruh Dfamntist reveals some of his start¬ 
ling vieu's on people and things—A Hoy at Sex^enty 

This Man Got Sick of New York —P Arden Hath dn- 

louraged youmt art luted, resigned hts position ui an office and 
took a chance on his oun ingenuity Some houses he remodeled, 
before and after constiuction 


He Fought for a Fortune and Won It! —The amazing 

story^ of George Campbell Carson, xvhose copper smelting in¬ 
vention was appropriated by others until a Supreme Court 
decision brought the I mentor his right 

How Babe Ruth "Came Back" —Once an orphan school 

hoy and later the most special ular figui e in baseball, Babe Ruth 
heard the crowd's cheers turn to ]eer 5 The epic story of a 
mighty ballplayer's return to power after he had been counted 
out by the experts. 


He Made Twenty Millions in a Year on Wall Street— 

That ts the story of Wdlxam C Durant, Giant Speculator and 
Ptunfjer, who created JOO millionaires and then went broke 
himself His spectacular return of fortune 


These and 24 other features in the October issue. At 
all newsstands 25c per copy. Subscription price $2.50 
per year. 


^access Magazine 

251 Fourth Ave, New York 


ooDception of tlio mtm of proloplunifc 
mecliRDUm. When on electrio ciroolt U 
clooed throoch the Umuco of o plant, 
rbythmio ifiBlurbancea are recmad. 
Theee pulaationi on the baaii of pure 
auumptlon are tranalated Into a '*puinp- 
(ng action'* of the Urlni cells whlcn 
movea material throi^ the atcma at 
great ipeefi It Wonlobe equally luatl- 
fiable to lake the click of car wbeeli 
on the raili aa oonailtuilng the motor 
forces which propel a train 

To attempt to analyxn the formal recog* 
lution Bcoonled Boa« in Great Britain 
would entail a dliciuaioD of feat urea of 
Anglo-Indian rclatloiu well-oiitalde of 
the domain of knowledge of the funds 
mental properties of living mailer or of 
the funetlonatlon of plants. 

Aa against the harm done by rcckleaa 
writing which would make a sort of 
animal out of plants, wo may credit 
Bose's utterances as having done aoine- 
thjBg to detach the layman from ih« 
miataken conception that matter, living 
or non-living, la inert. 

D T MacDongaL 
Director 

Laboratory for Plant Physiology 
Carnegie Inatitulion of Waahlngion 


AU-lnclualve 

Here is an interesting proposal, submitted 
by Charles H Clark, a mechanical engineer, 
of New York Mr Clark has been studying 
ihe condenaed table of ethereal waves pub- 
liiilicd on page ISO of our March, 1926, isaoe, 
and believes a better and more systematic 
method of Indicating wavelengths could be 
devised He has devised one, which we re¬ 
produce in iheac columns. If physicists and 
astronomers would adopt such a system as 
this a great many things would be simpU 
fied 


A Correction 

While wo always do our best to insure 
acrurary in this magaaine. particularly as 
to proper names, occasionally, aa is indi 
latH by the letter pniiled below, we slip 
up However, we ailmii our fault and ex 
tend our apologies to the Quincy Chamber 
of Commerce 

Editor Scienlifte American 
It has been called to the attention of 
this Chamber of Commerce that in the 
August issue of yuut msa^ne, in an 
article entitled "Giant Floating Air 
craft Bases" mention was made of the 
airplane rajrier Lexington, being buUt 
at the "Fall River Shipbuilding Cor 
puralion, Quincy, Masaachusetta." the 
latter bdng incorrect This should read 
"Fore River Shipbuilding Corporation 
^Incy, Massaebnsetta." 

We should be pleased to hsve this 
Correction rabllshed. Thanking you for 
this favor, I am 

Very truly Totm, 

John F Soott, 

Secreury Quincy Chamber of CommeTce. 


EnglcecyodT 

Not everybody took lying down the suie* 
ment quoted In the May Issue of the Sden- 
Il6c American, page 337, to the effect that 
Venus was the only star that oonld possibly 
be seen In the broad darllgbt, even from 
the shady dentha of a silo or a nine shaft. 
The letter pubUshed below was written by 
a member of the SpringAeld, Vermont, 
group of amateur teleeeope maksars, rlo* 
scribed in tbe November. 19SS, Imm of the 


Solendflo Amerioaii. Mr. Musball bopM Id 
demonstfito that tbe atar. Siriut may tlm 
be teen. To esubllsh beyond do^ d 
error the vUlbillty of stars la dayUglu would 
prove. In the last analysis, almost oa diftonh 
as establiafalng tbe objeetive mdity of oobm 
pyschic pheDomenon seen by a small aum< 
ber of people Mr MaisbalTs propoeed 
rnetbod is at least solenlific It looks as U 
this matter of dayb^ risibility of atan 
(except Vetnoa, which praciicaUy everyoae 
concedes) might turn into a contioverty, 
and controversies are always Intemting. 
Editor, Sdentifio Americin) 

Having seen In the recent lantea of 
several moniblles—notablv the Scientific 
American—discussions of the old tale 
about seeing siois from a well or a mine 
shaft, during daylight hours, my interest 
in the subject uu been sligbtlv atirred, 
chiefly by the omission of at lesit two 
impomnt fnliires related to vloloa. 
These features arei first, the tube or 
any optical instrument, partiuulariy tlw 
telescope, and, the individual eye ca* 
pacity, and second, tbe varying capacity 
of different optical Inairumenta designed 
for bringing diataiit objects within e b a er 
range of the observer 
I believe that while engaged In dmn- 
onsiratlng the foolishness of thinkiug 
ono may see stars by daylight, we ougbl 
jn falrneoa to the badly liuormed, or to 
the gullibly locUned, to show under 
wbat conditions it is possible to see 
sUn by daylight. 

Take the sunjeci of the tube first If 
any one has had opportunity to look 
Ihroogh a tubeless telescope by day¬ 
light, and at the same time oould oom- 
pare its seeing qualities with those ol 
an insinimeot having a tube, the de¬ 
cided difference in favor of the one 
having the tube would be all too appar* 


ent. Why^ Because the tube shuts out 
all light except that which comes from 
the immediate vicinity of the object at 
which the instrument is directed Take 
for example a cerMln tyw of Caase- 
grainian telescope on whbh no tube la 
used, it is scarcely possible to gel an 
image of tbe ordinary landarape at day¬ 
time, owing to the so-called "irrolrvani** 
light This comes In at all angles from 
the borboDtal plane of the ohiectlve in 
the direction of the object which one 
atiempiB to see 

It Is just within the bounds of possi¬ 
bility that sometime or other someone 
has seen from a deep well or coal mine 
shaft, perhaps at or linmediaiely after 
sundown, some bright twiokUng object, 
which hr thought was a star Tbe ob- 

J ecl may have been Venus, or possibly 
uplier It should be noted that tbe 
average person makes no distinction be¬ 
tween a etar and a planet; and not 
many people know that there is any 
difference until It Is explained to them. 

Concerning the tndiridual capacity of 
the eye, almoat evervnne knows that 
there Is a mariced difference In ibc 
risool capwity id different petson's eyes. 
Let any one who will, try a pair of 
common bird glooses which usually bare 
a moimlficatlon of three or four tlmaa 
that it tbe normal eye. Let inch a one 
point them to the aurs and he wlQ be 
Bitoalsbed at tbe Dumber which be can 
see, which the unaided eye does not 
note. A power of only three Umei over 
the eye Is not much. I have a friend 
who can see. In the early IwllEghL start 
which 1 find It dlfionlt to wawiea h 
hu beesoN totally dark. And 1 am aot 


Clark's Table of Ethereal Waves 


Stellar pj)00sm =lskm 
Metric < 1JXIO Bmm:r:l am 
Scale 000 ukm=:l smm 
Ultra f 1X100 urn =r 1 ukm 
Metric < 1 OOO umni=l um 
Scale 11,000 km =1 umra 
1,000 ro =:lkm 
[ IXXlOmm r=:l m 
1.000 ikm =rl mm 
Infra p, 000 im ikm 
Metric < 1 000 Imm^l im 
Scale pJ)00Bkm=l 1mm 
Alomic 11,000 am akm 
VfeJrir < 1000 ainm=I am 
Scale =:_1 amm 


(slellar kilometer) = 1 X) 00 ,OOO.OOOX) 00 ,OOOjOOO ,000 meten 
(atellar meter) = 1 . 000000 , 000.000000000 meters 
(•lellarmjlUmeter) =:^l,000x)00,000x)00 000 meiert 
(ultra kilometer) =1,000(X)0000000 meters 

(ultra meter) =lX)0QXX)Qj00O meters 

(ultra millifnctcnr) =l,O 0 OX) 0 O meters 

(kilometer) = 1 X )00 meters 

(mater) 

tmilllroetcr) =i)01 melar 

(infra kilnmrter) =000,001 meter 

I infra meter) =4)00000001 meter 

(Infra millimeter) =4)00,000,000 001 meter 
(atomic kilometer) =4)00,000 0004)004)01 meter 
(itumir meter) =4)00 0004)00 000 000 001 meter 

(BtnmK millimeter) = 0004)004)004)00000 000 001 meter 
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!«• orlfliuil brlrk rhlraiie> u It fftood for nunir yearn 


■fflictod with ADVthing ■! all like pour 
viaion But my fncaa bu a moat cKtra 
ordinary eyr 

The tuQction of the large nr objectiTo 
leaf of any lelncope binorular or field 
glaiB, u to locreaM the light gal hcTing 

K »wer om that which the eye pnmnMna 
ere again it iliuuld be pointed out 
that an uutmment of low power with 
a high light gathering capacity will 
mte often more clearly reveal %)ine 
faint object which a higher puwered 
Inatrument having a amaller light graap 
will fail to ahow 

Finally it ahnald be home m mind 
that in attempting to a first magni 
hide star awnsi a daylight sky not a 
Hide depend on how much of the aur 
rounding Illumination may be elimi 
natad Not many weeks from now 
Slnoi will be in the daylight skies an 1 
1 shall let my instnimcnt on it then 
ffidttce the eye piece m magnifying 
power iiDlil I reach the vaniahing point 
or until nulhliig but the ohjectivt la in 
use 1 shall call to my aid my keen 
eyed friend above mentioned to learn 
juit what he can see H he lan see 
Stnos without an rye piece I shall try 
him with the tube only The resulta it 
you care for them 1 shall be only too 
glad to send to you 

(Signed) O S Marshall 

A Qalet CUmney Collapse 
That an 80 foot brick chimney should 
(ompletely collapse with no more noise than 
that occasioned by the passing of a hraw 
truck IS indeed nnuaual One of our readers 
Imng in the town where this happened has 


taken the trouble to collect some data c n th 
rliimney and lias forwarded it tu us I gtilirt 
with some very interesting befc re an I 
nfter pbotographs 
I diinr Scientific American 
I am enclosing a series of photographs 
of ■ rcry unusual otxufTCDco in connet 
tton with the recent collapse of a brick 
smoke suck at the old Elder and Fek 
belt flouring mills in Lewialown, Penn 
syjvania 

Ihis brick null and the stack were 
erected in 18SS The stack was e ght 
feet Mpiare at the haw* and ab ut 80 
feet high built of i.r linary country kiln 
lurnrd red clay bnck and c nsisted f 
a round inner chimney rrinf reed by 
the square walled nurk all laid in oil 
fashioned bme mortar 
The foundations below the |,r un i 
level are of cut stone and still are in 
tact the stone foundationa were orig 
inally well above gr und but in later 
y an gra lual earth fills extended slight 
ly above ihtm 

About 20 years ago it waa diseoverel 
that fn St and moiM ire were causing the 
bncka at the base of the courses of thi 
stack to crumble and disintegrate thus 
apMrcntly endangering lU atsbility 
To remu\e ihia menace and stTengtheo 
the base a supporting bultreas of 10 
loch ctncretcd brick about four feet 
high was built aruund three sides if 
the stick leaving the southern expnaun 
which was apparently intact withmt 
such additi nal support 
About 12 years ago elecinruy was 
sulslituted for stc.am in operaliun f 
the mill—the bnck boiler house at the 
hise of the btatk was removed —and the 





N O MATTER how easy it may be 
for consumers to buy your prod¬ 
uct, you have not reach^ maximum 
volume until you have also made it 
easy to use. 

One of our specialties i» the designing and build¬ 
ing of motor driven devices that make standard 
products easier to use. We have assisted sev¬ 
eral well known manufacturers to solve this 
problem 

A vast fund of practical experience is here at your 
disposal Address the engineenng department. 

WISCONSIN ELECTRIC COMPANY 

L H HAMILTON Piwirttnt CHESTER H BEACH Yin rrmlilMW 

48 Sixteenth St, Racine, Wis. 

FracUonal Bone Pauer Motor* 


Make Their Mark and Toe It 


Machines will do the best they can do—only when 
checked up by G>unters. They make then mark for 
production-8p^ and “toe the mark”—only when 
watched by Counters. They’re steadily run at their 
given capacity, and straightway developed to greater 
capaaty, through perfecting those mechanical ^tures 
which **coanf*’ on your 

Counters 


Thi» Small Rotary Ratchet CouD- 

•er (No 6) couDli roci|jfocaling move 
DM-iils of iho lever u required for word 
ew the output 
of Duny uuO 
m a c hin e I 
When the lever 

I • moved 
through an 
angle of 40 to 
60 dr gnje* . the 
counter tm i 
I m one Tie 
further the 
lever h moved ihe 1 gher the 
n mher rcgMlered A complete 
irvohriiao of the lever ic|parn 
ten This counter can he 
adapted lo no end of rwintmg purposes 
^ rcgulaliiig the throw of the lever 
Price $2 01) (Cuf neod^ Jult Mae ) 
Small ReeJuthn Gwoler of nmilar 
model abo 4200 



This large Ra Set Rotary Ratehat 
CouBlar records tl e output of punch pi emes 
metal sUn p g i a I net and oil e ■ wl rf« a 
reuprocating movement n Ji atrt an opa-alioa 
Revaleti one lor each ihrow of the bw and 
sets back to zero from any fgure by lunung 
knob oner rou d Provided wth fron four 
to ten figure wheels at required Price wnh 
(our fillet ai ilhulrated til 50 (Lot) 
Equ pp^ wuh lock and keys to pr e vent Urn 
penng w ll the leco d $2 00 extra (Cuf /en 
than half sire ) Set Back Revo/uiion Coon 
ler of anular model $10 (Ul) 


The Vaeder booklel toiU ihow you counien to ngtaier mereaaed 
production ai ANY machine Sent fret to all who may meel 
wdh the problem- In Uwentmn engineering or manyfacturmg 

The Veeder Mfg. Co., 


ArMriheeollq^ Not • «mUs« te the chtaMr rraniM 
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PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

Auociated sfnce 1846 unth the ScicnU^ American 


SCIENTIFIC AMERICAN BLOQ 
J4 26 West 4 o*h \i„ N y C 


SCIENTinC AMERICAN BLOa 
Washinffon, D C 


TOWER BUILDING 
CHkofo, lU. 


HOBART BUILDING 
San Frandfloa, CoL 


VAN NUYS BUILDING 
Lot Anfolca, Cal 


Books and Information on Patents 
and Trade-Marks by Request 
Assoemtea In All ForciRn Countries 


D^BTING^HOMA^S 


The man wh^ulls the purse strlnaa In a large organisation Is usually 
a *Moubting Thomas”—he must bo shown before he puts his O K oir a 
new proportion 

• * • * 

This is as it should be as no sound organisation will conduct busineos on 
a speculative basis 


For example our financial man Insisted that tht..-— - - 

number of people Interested in making AMATEUR TELESCOPES to 
warrant the publication of a book on the subject 


While we didn't agree with him our argument was that even If there 
wasn't sufRciont demand to insure us against loss we felt it the duty of 
the SCIENTIFIC AMERICAN to publish this Information m view of 
the numerous requests had received 

« * * • 

AMATEUR TEI ESCOPE MAKING, with one exception, has proved 
the best seller «e have ever publish^ and his investment is securely 
back In the fold 

« « * « 

Now the laugh Is on him 


So we are ve^ proud of our efTorts This book tells one HOW TO 
MAKE A REFLECTING TRT ESCOPE and WHERE TO BUY THE 
NECESSARY MATERIALS Those two essentials best describe the 
book When these queHtlons hu\c been answered properly tne whole 
story lb told 

* * * * 

We pride ourselves on the fact that the job is well and thoroughly done. 
The price, $Z 00 

SCIENTIFIC AMERICAN 
24 West 40th Street 
New York 


slack fen bile dkttse, ex ea p t for a auH 
steam beating plant for the milL 

Recently It was nodoed that farieks at 
the top of the slack wens enunhliDg, and 
about 9 80 AJC., ono clear, sonihlay 
morung soverul weeks ago, following a 
fnwty night, tbo whole slack suddenly 
coUapoed 

An rye-wltnna states thst the first 
movement wss a setlleraent, which 
bulged the Tcdpforcomenl blocks bodily 
away from tbo base. The top sway was 
directly to ibe northweat Then tbo 
eoutbern base bulged out and the whole 
stack cnimbtod directly to the sontb- 
east, casung the bulk of ihr bricks into 
a deprcsaiou occupied by ao open 
wooden Imile, and in a dbecl and nar 
row path away from the base 

Too pholngraphs reproduced here 
show tbo original ohironey structure and 
the brick boiler boose as it appeared in 
1096, tbo mill sue Immedutely after 
the fall of tho oblmiiey and the brick 
pile left by the oollapaa. In the latter, 
note the complete scparatlnn of the 
bricks from the mortar, caused by tbo 
sliMk uf the fall 

One concrcto buttroaa lies as it feQ 
and the other two are buried In the 
innnediate front under the bricks, no 
part of which extend 24 inches above 
the roadwsy 

So little noise was occasioned by the 
collapse that some of the people living 
in the sdjscent bouses, only SO feel dls* 


ose ar twu dugraeai 1 pUad Jt iw with 
an ovdfnary rix-powur ghai and JoW 
before sunael waa able to nee U wfAeut 
optical aid. 

My daughter, who is a high eobooi 
studeoL BU 1 saw Jupiter sev ai ul rimns 
by daylight during Novnoaber and 
cenber of last year. Tbo earilest tfaue 
was ten udntiias before aiuiaei Tbaiil» 
airing Day, November 26. Veuua am| 
Jupiter were near each other We 
could see Venus early In the afteranoB 
but UgM clouds oaine over from iba 
west. We were disappointed and went 
for a ride Fevgot onr star god 

then the clouds, while obsonring the 
son, broke away in the aouthweat ami 
there like a diamond in the sky waa the 
planet Venns and some 10 or U dagtoea 
swsy, the planet Jupiter 

Siocerely^yDan, 

(Signed) E. W Moore, DJdJ>. 

Aaother Teleaeopo Eathnalaat 

Good luck to you, Mr. Daricel Wa hope 
your telescope will be a great soc cem , apd 
as you have been mioh an anibasieaBo 
resd^ of the Sdondflo American wo sbonld 
say that yon are atarting with the o6d% va^ 
much in your favor Let oa know bow ypu 
are progreasing. 

Scienti 6 c American PnbUsiilng Go- 
Dwr idrs 

The laat three Issues of the Sctentlflo 
American iFebnlary, March and April) 



Hm pile of brfekst showing how they ' 

Uni from ihe suck, wers not aware of 
its fall—attnbating ibo noise to passing 
auto tnioka. 

Had it continued its fall in the norih- 
weslcrlr dlreotion. It wonld have un 
donbtcdly have crushed the bouses and 
killed or injured Inmaiea of tbo throe 
families occupying them. 

1 consider this s most remarkable oc¬ 
currence. 

Very truly, 

W F EcUjert,Jr^ 
Lcwlstnwn, Ponnsylvanla. 


Seeing Sian 

Some people's eyesight Is known to be 
better than average and It u not yet prooed 
that they cannot seo stars by daylight. On 
this point, however. Bloat astionamcn ”are 
fn»in Missouri,’* for they maintain that, with 
the exception of Veana, uahher stars nor 
pianeu can bo seen until nlghu What ex¬ 
periences have you had? 

Editor, Scientific American 1 
While on the subject, **CMn Stars Be 
Seen by DayUghi,** pm 337 of the May 
number of the Sclmrifie American, your 
readers may be interested to know that 
the planet Jupiter can be seen by da^ 
light. Some twelve or fifteen years ago, 
ono Fouitb of July, I was able to see 
Jupiter with the imaidcd joyw two ndu- 
utes before eunset Venus and Jupiter 
at that time were only about tea de> 
greet apart. Veuua waa earily found, 
aod knowlu tbo direotlon and dlsUnoe 
of Jupiter, f knew lu poaitbm. Within 


I completely ecpnntcd freoi each other 

have Interested me more than any previ 
ous copy because they dwell to such 
length on a subject that has been nearest 
my heart for mra. 1 have read the 
magarino assiduously for a long time 
and have studied astronomy ever since 
1 had to stand on tiptoe to kick a duck 
In the pants. The desire to own a tele¬ 
scope has always been paramount and 
tbe recent aitioirs have certainly fired 
me with ao ambition to make one. 

What qualifications I hsve, to enable 
mo to make a telescope need to be 
found out, but If It takes patience aod 
an Infinite capacity for (Mil, 1 have 
nothing else but Panem making has 
been my trade for 25 yean and dnring 
this Interval I have enjoyed a wide 
eiperlenoe in automstlo machinery, 
DMelf and Inventive work where pr» 
clslon eooDta. Perhaps I can see aa 
through a mlll-Bione as the fellow who 
made tbe hole In It As soon aa 1 
ceive your book, 1 will be all set 

1 have recrivra circular letter LC 32 
from the Bureau of Standards and also 
a copy of Monthly Notices for Haroh, 
190^ from tbe Royal Astronomfoal So¬ 
ciety, London. The article In this Imoe 
by the Rev. C P Davies, oh nlmt 
making, is excellent, but bn lays partly 
nlar stress on the point of now nH«n> 
nremeni and abberudona. TIda a»y bo 
my stumbling block. We shal! If 
the Klentifle training of tbe Duriet fiua- 
Uy can be carried on. 

teu*. ■ 

Hodptoodf Caltfovalfc 
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THE 

WISE MEN 


OF 

INDIA 



Their wisdom is traditional For centuries they have been possessed of knowledge we find 
it hard to understand But their philosophy we can match with our great strides forward in 
material things. 


Now the viise men of India are turning to the West for guidance. They must know what 
is being accomplished by the thinkers and doers of America. To gain this new knowledge so 
important to the developments of the Empire they are reading the Scientihc American Among 
the regular subscribers are such distinguished men as the following. 


H H. The Maharaja Dhiraj-Mohindcr, 

Bahadur of Patulia 

H H. The Dewan of Mysore, Bangalore 
H H. The Maharaja of Rana, Kajputana 

H H The Maharaja Sn Bijey Sirj, 

Bahadur of Birkaner 

H H. The Raja Dhanrojoiryi Marsingirji, Poona 


Sir Chanadhar Kao, Chief of Miruj 

H H Tho Maharana, Raja Sahib of Wankancr 
State 

H H The Thakore Sahib, of Mor\’i State, Morvi 

H H The Maharaja of Kaahimbazar, 
Kashimbazar 


As to the value they place upon the Scientific American, witness what a Bombay business 
man wrote recently: 

“1 don’t exaggerate when I say that ninety per cent of the American industries in India 
are known only by the efforts of the Scientific American. From my many years of business 
experience I know that in our business circle the Scientific American is a household word. 

It is only from your publication that we come to know what your marvelous country 
is doing in scientific developments.” 


These wise men of India read the Scientific American not now and then, 
but regularly, consistently, faithfully every month. They want to miss none 
of the pleasure and the knowledge to be gained from every utsuc. 

Why not follow their wise example. Insure getting the Scientific 
American every month by becoming a regular subscriber. Here 
is a special inducement for you to get started—four months’ 
subscription for $1—if you use the coupon on this page 



Bcientiflc 
American 

Stiuntifii' American 
BiJiIdinff 

24 Wtat 40ih Street, 
New Vork 

I thc4.k (or money 
order) for SI Sent! me Ivien 
lific \mencan for the nt \t tour 
months 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Conducted by Milton Wnght 


for Inventors 

\oi]R pHicnt al 
tornry, who i" n p 
IstLird tu praitKi 
111 llie Umled Siattn 
PaiPiit UtlKc, IK not 
likely tn be tlir rtiuii 
to ■M.t'k to slial >i>ur 
iiuMition \iiu can 
iniitL him with nil 
rhr farts voii liavi 
■bout >fMir invtiiiiiiii 111 iirnlM nil thoM 
facts in order in pu >(MI iIm hml lulrnl 
pnwible Wilhliohlinp informiilloM from liini 
may even renull in n patent that In Invalid 
Ihint Arufutr to pni yom pait'nt ffttornn 
ail thr itiftitwtiitttn hi 

Simr iii\< niorK are even so rariful that 
they fear (<» ihw lime all the farts In tin 
Patent OAim iiNelf, not realizing that the 
Patent Offirr must know all about the In 
veniitm htfort it can give il the protrrhnn 
of a patent Ihn't be afraid to trnnt thf 
Patent Offirr 



Tradriess Trademarks 

S (JPI*Osb you thought up n corking giMnl 
trademark, but had no commerce to iisi 
It with (^uld v«u luive tile mark rrgistrrrtl 
In the Palrnl Office^ 

\nu r-uiilil not The mark iniiKl lo 11*1 d 
In mil ratatc or international coiiimen i or 
In rommmr with Indian tnbea htfore it ran 
bfl regislrretl 

Tins principle is emphulidl by Acting 
Patent Commisaioncr Kinnon in rcfuMiig the 
application of the Lus Angeles (rramery 
Company to register as a tradtmark the 
notation *‘F,l«iruck ** In an effort to romply 
with the law, the rompany had a tnirk bear 
ing the mark driven o\rr the Mexican Imrdi r 
and hark again In going fnitm one srriion of 
California lo another, hut it wan not eon 
tended that any lalea were made outside tho 
stair 

"Tlie only condition under which the 
Patent Office obtains jurisdiction to register 
a mark is Khere the owner of the trademark 
seeking rcgisiratinn Iibh usi^I it In cominerir 
with foreign nations or among the several 
alatrs or Kith Indian tribes," sajs f oraraiM- 
sioner Kiniiun I'nless so used llie appli 
laiit for registration has no standing under 
llie Matuie ft Is will srtlled llial such 
aellvities a>i the npplieant has shown do not 
nstablish trademark use in conimrrre with 
foreign iialioiis »r helween stairs” 


Cook Book for Export 

I T is all \rry well lo export Amcneati 
food produLiH lu Lurope hut what aiti 
the Europeans giung in dn with tlom win 11 
they gel llirrr^ J |{ Wilkinson Ameritan 
Consul at /iirnli, bwilzerhnid lius the mi 
awer Disinbiiling rook lKH>ks in fiinign 
markets may prove an aid lo the Half' of 
American pn pored foods ubnioiL he nig 
feats to the Driiarlmcnl of Coninune 

Mr Witkinsoii slates that in Switzerland 
the housewnes are \rr> mui h interrsK'il in 
acquiring n knowlrflge uf rookery fnmi rec 
ipe hooks and are iHiiig the IsHiks wnlrly 
One or two inatanrrs have tome lo his alien 
lion, he slates, where sales nf eertaiii Am< ri 
i«n pHuructa were inulLnillj increased by 
the local distrihiiiion of iihA iHioks Miting 
forth directions for preparing c*rtain didirs 
using these piodurts 1 he Imoks an printed 
in French and (.ernian 

Utmost earn should he taken according 
to Mr Wilkinson, in the translation of the 
books on account of rite diierfuly of dislies 
in various countries. For exitnple, mstnic 
lion for pie making would be very difficult 
if the iranslalnr had never seen an American 
apple or pumpkin pie 



The eonvmiicne-e of traveling on ■ certain tmnaporlallon line In Londoa* Eng- 
laml, la now rnhanerd by the InstnlUtion, in slallona, of the **pathfinder** devicr 
lUnatmtcd above. When one Is In doubt aa lo Ute ear that mnst be taken, H is 
onlv neeesaary lo press a bstlon labeled with the name of the dealred deatination 
and nn indicator on the map will show the required Informalton. The nmte 
cov e red is traced by lllnmlnated dots. Not only Is the naost direct wny to the des¬ 
tination given, but an allcmniJve one Is Indlented 


Patents Recently Issued 

Onsalfled Advertlafaig 

AilvertiRamenta in f/tia upcfirm fiMrid tinricr proper eloBmJiraUoTU, rata 25c 
per word each initertton, mtntmim vinnber of wordm per insertion Ht maxtmuvi 
no /'apments wmsf f*rco«i/M(w// etieh inaertioiu 

OffiexfU cojnvB of anp poUn^tB liRtfd tn thin section at JSe each, state patent 
number to insure rvenpt of deinted ^latent copy 


_ Pertain ing to Apparel _ 

(1asm>nt HrmiiiTKB.—Adaptnl foriiM mi 
mon's trousers, In pliice uf buttons, to ui I 
gup with the ends of uasiN’inb m iiiid tlit 
iipiier «1 eo of drawers Patent liWtUWri 
J Hciilleii, fchddii«' Homo Hospitiil 

Suw telle, ralif 

AU. 1 UHTAIIT.F Tap— 1>oslgneil to ptriiiit of 
\arloiin head slzis by tirtm of juljustliig 
NtrnpH attnolHil iit their n'ur iiuls to tin 
sides of the rail. Putont IWWWJ A llertx 
man, 115 7th Ht, LfOiiiMilDi Ky 

_ Chemical Proceawaa _ 

M»Tiion or Tbfatinu Wood—F or fln 
lirootiiig and w uterpruuting the samr, com 
priring submerging 111 a aolutiuii of siiliejlfe 
IK 111 , and eurboiiuto of fusln allowing to ilry 
and Hpphiiig a solution uf hydmnlir rrmiMit 
PiitMit lVn752. \\ P Fergiiauii, 28 Com- 
hriilgr riaeo, llriKiklyii. N Y 

I'Hocraa o> flruAR Juickh bt 
t'liMiHirf\TloN— Hy blowing chlorine Eii’< 
into sugar juice at a tcmiicrutnrn of not 
inon* than TiTi degrees OeiiHgnulc, and re 
tnotlng the netne rhlorine by nUdlng an 
idknllno material Patrnt ISOINTH 8 Oclii 
and F Kutcru, c/o T Yiiasa ami JL Asa 
inuni. 810 Miminouchl llhlg, ToUo, Jiiiutn 

El^rical Devicca 

Vabiable CoifPK>NKa.—A double eapnolty 
iiiqiiinitus whrnin tin parts may he lade 
Iiniidently roiiglilr tiiiinl, ami then atmnl 
tiiniHiusly adjusted for very flue tuning 
Patent 1592775 O <1 Llsssii, 151 lllghland 
V\i , Terwy Olty, N J 

1S.KCTB10 ntHnUHTTino Atsteu—W hlA 
may U iiscti for mohling In the wall of a 
room, to recelxp any number of mnnoetlng 
units in any dedrod imoltlon. Patent 1609,- 


rslO W J Fisk. 1523 A Vnrk St. San 
I'ruuclijcu, Culit. 

J'ruti CoNinccTJov bleh pormlts the 
two parts of the plug to b<‘ mat 111 surh 
iniiniioT that tho upcnlngif |iru\iilnl whon 
tho parts are cuit Patent 1503084 A. H 
Klluc, 3681 Mcdill A\c . ('hloigo. 111 
ElECTRIO PKBMirrATlOY 8u ITOir—Hy 
mi'iiim of which n |iliindlt> of eleelrlc* rir 
riilts huilng a common Koiirci* of supply mu) 
1 h) scloctliely c1o«mh| or oiumed Patent 
r4M288. n D WLthlliig, 318 Main St, 
Orungo, N J 

Automatio Trari Okv Switch anu Iaiad- 
EmiT Device.— 11 hlrfa may bo nsod for 
fotreoming the danger of fire due to loading 
11 rlmilt to u fuse cupucity untl then fusing 
Ilium heailly Patent 15944)03. L. 8 Folta. 
Mu hignn State CVillege, blast Lansing, Mh^ 
U\iiTtiCon:,.—III which tbu wuvuii strands 
of wire will bo oxerlapped and Intertwined 
that tliere will Is* no possibility of the 
wlrua becoming dinnHsoriuted. Patent 1694,- 
292. A K Zierick, 323 E. 00th St., New 
lurk, N 'I 


_Of General I nterest _ 

'I'BAVEBHE AttachMFNT roB Cubtaiy 
Rods or 1*oi kh—W herein a damplDg Jaw 
is proilded for grlppliiK a rod, and meana 
for flrmly bnifitng a single or doublo pulley 
wheel Putimt 1589569 H. Reohel, 107 
E. ITth SL, New York. N Y, 

Float Taltv ruu Flunk Taivu,*Wblch 
iitHiww the presanre of the water auppllod 
to tho flush tank for cloalng and opening the 
lolve and maintnlning the valve tightly 
Hosed. Patent 1689786, A. a Bradshaw, 
1am Angelea, Calif. 

PoRtAM Tut —Conttnwted to ba 
tranaportad upon the moDing board of in 


Whfit la Mihofanyt 


C EASE and desist onhn n»eiitJy iiiiMd 
by the Federal Trade Gominlaslnn 
agsiast the Indiana Quartered Oak Company 
of New York, the Jones Hardwood Com* 
|iany of San Franciioo, and the Thomaa E. 
Powc Lumber Company St Louts ore ^ 
jiarticular Interest to lumber importers, 
luinbor dealers, furniture manufacturers and 
purcliasers of household fumiinre. These 
riunpanJes are proliibited from using ibr 
itrin ’^PblUpplDc'’ mahogany u applied tu 
J wihhI whJrli is not genuine mahogany 
The fllsscnting opinion of Commiasioner 
Humplirey is especially Interesting, however 
He quotes the Inlenute Commerce Com- 
niimlon to tho effect that **lhn term mahng 
any applies lu woods In two senses, thr 
IsiUnical sense and the cnmmercial sense” 
and says 

**The 'milk In the cocusnut* In this con¬ 
troversy is that Philippine msbogany, boing 
a product nf one of our Insular posscssJuns. 
IS admitlol into this counny free of duly 
and this fact, together with the fact th^ 
It grows in oonsiderable bodies, Instead nf 
single trees, as other malioganies, enables It 
In he snld In the Unite«l Stales at a lower 


priie than the other mahoganies, and Its 
(pialiues are so appealing that it Is bccom 
mg a serious competitor of the mahogany 
osanciatlon ” 

After declaring that lo lay down the rule 
that It la misleading m deacribo woods com¬ 
mercially other than what they are buian- 
iually, would Injure, If not destroy, one of 
the greaiest Induatriei in the country lie 
continues 

'* 0 ne of the finest woods in the world 
that furnishes pcrliaps more of the timbers 
used in consiructiun today than any other 
is the Douglas fir of the Pscific northwest 
It is known by this name throughout the 
world and by this name ita qualities are 
well unricTsto^ Botanlcally this wood that 
enters so largely Into the commerrlal 119 
nf a nation is a false hemlock. There ts 
a widespread prejudice againai hemlock 
because of the quahries of that wood in 
the east For the lumber producen of the 
northwest lo be compelled to mark their 
pruduol under ita botanical name—falm 
heinliirk—would be to wmk incalculable In 
jury to the indnatry” 


GmermI Bnmiide^fl Bonuidcs 

T he lawyer who pretested that there Is no 
Ivory In Ivory soap, no gold dust b Cold 
Dust washing powder and no hull in Bull 
Durham, now is Joined In the annala of ad¬ 
vertising legal lore by Alan Fox, attomry 
for Colgate and Company The case was 
that of Ella C Patterson, of Milwaukee, 
suing In New York for $150,000 damages 
because the shaving cream minufacrurers 
featured in an adveriisemcDt the whlaken 
of her disdngaiahed uncle. General Ambrnoe 
£. Burnside 

There la no dlareapeot to Washington be¬ 
cause a coffee hat been named after Urn nor 
to Lincoln, whose name is homo by an auto¬ 
mobile, dwlared the lawyer Neither have 
the dcacendanta of Loid Cbeaterfleld or 
Robert Burna complained lo the dgarettc 
and cigar manufacturers. English royalty 
haa brought no action becanaa the name H 
Queen VictorU’a oonaort waa bestowed on 1 
frock coat 

Justice Erlanger, In deehUng that the soap 
oompany could not be restrained from using 
the genetml*! picture, oald* 

*UoUl the LegUature shall declare that 
the pohllcatioa of the pfotora of a dead 
person without the oonaent «f the belra 01 
next of kin la Uleipl, no action can be maffr 
ulned Hther on the theory <d Ubd or violgi 
tion of the right oi privacy.” 
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MitoiBubiftt jret wbau >iifnihlwl will form 
« tfloeipiiv appltAMs. racent UHOOTai P. 
J IManicer, Lake Cltj, Mina 

OOMIIl*TO Ptrc SUPPOBT AND ClXANKS, - 

WUdb pravente HiHIllna ot aiihni, nabrni, bj 
httfatliig iilpe buwl npriabt Fattmt 1GU4811 
HareeU l^daej. Boa ^ LuueiDK, Hldilffau. 

flAMruc CaaD^Adaptrd tu t^l\e ram 
pie cairring alipa, ae a iduKle aheet ur in 
book fornii and orrangod vertically or horl 
aOBtally Patent 1000008. J Joaeph* 447 
B. 174tk St, New York. N Y. 

(^nno.—-To be ueerl lu lieu of alaaMl tile 
ODpliiga, being of mrtal which will eftertixcly 
Interlock wllb a renicnt Oiling I'ntnii 
lOeOllO II C PartHdge, 1870 Klatbnali 
Ava, Brooklyn, N Y 
Fiuita SraTEU rui Fuo^ouaArii llso- 
duw.—FV»r rafely and compactly irtoring 
reoorda, daidte thrir fragtlc character and 
for rapidly aelccting a particnlur rmirtl 
Patent IQOOtda K Oeivliil, Box 871, 
Seattle, Waah. 

iBBiaATina I>etick.— Vdupteil to Ulwliargn 
water beneath the Hurtnt'o lu cliuc pmxtinliy 
to the rootn of young trotn,'ahnibbcrT, nixl 
planto. Patent 15K0400 H A Kllnglc 
amith, Macomb, Ohio. 

OoNcMCTi Block axd Wall 0<oNaTRro- 
TiDIf *-WhercJu nJnfnrrJng meunu acnc iia 
a bund between the adjacent blorka u hen tho 
wall la built up. Patent insTOSi? d Tccg>‘, 
Bagby, Calif. 

UiCTACiVAifUC llKKr tvji SHor—By nicani 
of whifdi a tlcaUr may natllly pru\i<ic a 
Hhoe with a Icatfair or ruhbi*r hitl uccnniliig 
tft tlie cuatomen' dcalm Patent ir»88nH4 
M. Maynrowita, c/o Si<lner, 1838 lVo«|MVTt 
\ve., Bronx, N Y 

Sled.— Uavlng runner ■ectiuna capable of 
adjaatment tu act aa u brake fur liringiiig 
the aled tu a audden atop in an cmcrgiiicy 
Patent IDSOlia V* J Caruniu, 218 Kinga 
land A>e., Rlmhunt, N Y 

CcBUKo Ikon hlch cmbmHca mrana 
for (adlltatlng the wrapping or curling of 
Miranda of hair for the onrling thcnfif Pat¬ 
ent 1080177 J U. Cotter. 1108 A\e., 

Brooklyn, K. Y. 

FlUNu DtvlCK.—Compriidng n Nupiiort, 
fixed ami movable apludloe acctin^l thereto 
and meana fur inuvlug tlic movable nidiidJu 
to alignment or dlaalignmeiit Patent liViS- 
IM7 W L. IMnNUioor, c/o Central Natl 
Hnnk, Paaadeiiu, Collf 


Aptabatur ixib l*aKNKn\'iNu 1*raiNUAiiir 
HrnMTAiiORR — Such im \egctablcH and 
fmita. wbertdn the parte arc ao arrangcti 
ua to bp readily rumovni for deanliig or 
Htelillxiiig. Patent IIWOUlS C l)e F 
Ordvay. Bnrlington, Vt 

Window Wndoe.— hlch will »rr\c the 
dual purpoan of limiting the allding moM 
ment of the aaubea, and prp\cDting rattling 
Patent 15N023L 8 J Bumbnld. R 1> J, 

Nloboliwu, Po. 

flcRMAKurg Rkliek Valvk. — wiicrehy 
commnnicaClon with men in auuken eiib- 
inarinea may be roalntalneil, and nlnu idr 
and food aupplled, and giia ur liquid rc 
moved Potent 168int3 R L Chlallng, 
2 W. 47Ui fit, Now York. N. Y 

Uraye Marker. —lu which a Htoudanl for 
anpiiorting the InacrlpUon bearing tnbici, 
nuiy be driven Into the groumi at the head 
of the grave Patent 1580190 J M 
McNelU, lOin Main 8L, St. Juaoph. Mo 
(lAlMCNT IlAIfOEl,—On which the gar- 
DHWt la fHtenpfl to rhn hanger, tbiw pre¬ 


venting the garment from Kllpplng off or 
being Btolen Patent 15H0213. 11 Nygrwi, 
816 Creacent Place, Chicago, UL 


Pm ClXAifER. —For the denning of 
■ewer pipea, may be alldably actuated, rc 
dproeated and gyrated for cleaning and 
acrapini tiu inner walla Potent 1588737 
a Hard, 1427 Qay Bt, Napo, Calif. 

Fruit-P unen'o Reokttacix.—I n the form 
of a pail, whidi conforma to the coutonr of 
the body, prmenta undue bruhdng of the 
fruit, and fadlitatiDg the picking, Patrat 
1580077. H. a Hooper, o/o A. L Humboldt, 
8«r Frandaeo. Oallf. 


MsmaD or Buuoaiiro Soli Liatbii.-— 
WUok ooDBlata in dlpidng the leather In a 
Bumbar of aolutiona adapted to iwnduee after 
drying a ualfora color not anbject to orack- 
fsg. Piteut 1588688. J Kaiaor, ^o D. 
& Marramn OAee of Clerk, Union, N. Y. 


OLAir^BVnr oae In conneetion with watiA 
fibi for loahSng the mbr in a Mllable man- 
aar ifRlMt ae ei d en tal or nnautbortaed re- 


inuvaL l*atent 15886311. U K. Smith, Gti 
Pier Avc, Uertnusa Bcadi, Calif 
AvrunoiAL Bait —Adapted alike for 

trolUiiR or atill fiahlng, and for movement 
through weeda and other water planta wlth- 
uut catching. Patent 1588006 hi J Bab¬ 
bitt, 35 hi Hth St., Holland, Mich. 

Fuluiko Tabus —A fuldablc frame pro* 
vhktd with Icga and hinged meana for a top, 
i*ldch permit the tup to be luculcti lu a 
jiliirallty of poaitiunH rithir nlicn the frame 
la uxtendod or foldtHl. The lii\ciilur baa 
bi*oii granted two putmtH 1588750 and 1588. 
700 F C LewiH fHlihol ('ulture Hdiool. 
<*entml Park, Wiui anil 03r<l St. New 
York. N Y 

n ELI TtfliVi —Miiri piirticiilarly a 
wTf'eiiing device iidiiptetl tu l»e liiiiirtMirutml 
Ih a wdl tiilN. of ujnial coiintriictiurt. (u per¬ 
mit the Inflltrution of liquid Pup iit 15^- 
920 P O Trahtiii and F M Kile, Cucydan, 
Lu. 

Fauir PicKia h IIai. —Including mcana 
by whlih the rntraiii.K* md iu held o|Kii, and 
a yielding action allow m eiimfitrt to the pack- 
er'M iKKiy Piiteiit 1588091 W L Chum- 
iicm, IP4 So Main St, Angi ice, ('’allf, 
IlEinuniCliATUR.—Having miuna fur aup- 
iMirtliig articloR on thui they nlll move to 
jinultioii -ailhin the fiKul compiirtmont when 
the <Ujur In rlooctl Patent 1580306. J M 
Short, ](I20 10. 8tli St, North Lltrln Bock, 
\rk. 

St»am Tsap— Which a ill o|>erati from 
low t<» high t(‘m|M*riitiin^ «Ulioiit nctniwitat 
ing any a^ljuHtnitnt, mid a ill not be dunuignl 
by \Br 7 lng temiieratunn Patent 1588010 
yy Teller, Mnnltffba Sanntorliim, Ninette, 
Manitoba. Cnnatla 

FiRK ParvENriNti and Kxtinc cihiicto 
Meanh —Fur preMiiling enmbuHtlon of in- 
ftununuble liquM in a Hturage tank mid cx- 
tlnguidiiiig the flame ahould the liquid be 
e<imA ignited Pati nt l5fki8T7 W Black, 
4844 Conutttiice St, Niw UrlruuM, Lu. 

PoCLTRY FneUKR—III wlilrh tilt diMtribu- 
tlon of feed fmm tin liopia r iniiT be ngii- 
liiteil, and la actuated by the inoicnient of 
Ihu poultry Putent 15000110 d Runt, Can- 
uiidufgua, N Y 

Strainer Ci-p vob Yvrnihd \nd the 
IdKB.—For wiping the ixoi'hh \iiriiii«h from 
a bruah and otraining the ex<*ejai ua It paiviee 
iHuk Into the cup Patent 15IKJ5T2. -V- 

Fnalctt, 1021 W :t2nd St (MiUago. Ill 
C'uiiiNEY Stop —For fln place openings, 
Mocarliig a cover aiibHrantially air-tight to 
tirtvent the puMnage of cold air and duat 
i’atent 1500300. J U Sutton, Box 144, 
Lu Lmngi, N C 

Mail Bau Lock — Pi nnlttlng the ropCS 
inovcineut in unn direction to cIuko the month 
Ilf tho bag but preieiitlug iimvtniint In a 
n^vemo dln-etloii Patent 150(1258. 11 L 

Slmiiiiriii, .591 Liman An . Oak Park, Ill 
Water rooLML —lluvlng an nnainblagb 
I nblch may be atwoclarei] with any deralJuhTi 
for Men lug to control the flow of wiiti r 
through rh< omllng chamber Patent 1591 
Tirt) O W Tinapp, 5.313 OtU A\e, Brook 
lyn, N Y 

Lkbbklla and Rih Tip Tiieretor —ITie 
tip being of novel form to provide for a 
novel and chaructvriatic manner of securing 
tho umbrella cover to the tip. Patent 1601.- 
880 M OruHtelo, o/n B Omatcln A Sour, 
174 Madloon Ave, New York, N Y 
Cahinet and Carrier Iak-k Thfri por.-^ 
W'hrrotn melullle Hhclvoa ure providid cjcK 
HheJf being formcal with a depending nullicnt 
■uppnrt having finger holni fur reaching tho 
tlHtota. Patent 1501774 C S Payunt, 
106 K. 42nd St, New York. N Y 
Bell Bttdt —In the nuture of a apti 
buoy carrying bella, primarily intended for 
the oonvenlflooe of navigutors of rolutlvely 
mnall craft. Patent 1501751 G A Ebert, 
Rgg Harl^r City, N J 
Bmokinq Deyioe.— Wlilch cooperatoa with 
tbe tianal type of pipe atem pamage for 
preventing the same from clogging np with 
' tobacco and nicotine. Patent 1601742. J 
a Cady, 20 Broadway, New York, N Y 
OAivcifT UAifaa.~RM<Hly eoIlapalMt 
when not in uae, con be pack^ away In a 
amoU apace attch m a i^t caae. Patent 
1501834. J P Paddington, c/o Paddington 
Solea Co., 516 £. TSnd SL, Nnr York. N Y 
ATTAcmcBNT vui BoATa.-*For deflecting 
outwardly from the ahlea of the hull of a 
boat water which would othenrlaa ImplnRa 
with relatively great force Patent lfi0174a 
F. O. Dtedonann, 010 Klrbert Ave, Otnelu 
nati, Ohlot 


Tobacco akd Pipe 1*ouoii— With ampk 
pnivlirkiii for tbe tobaccu and a ouu van lent 
pocket for the pipe the tobacco affording a 
oujfhliiiiiiiK for tltc pipe I'aCeot 1591340 
E. S Sti iiihuTdt. 8846 7Uth Sl. Wuodhavnn, 
N Y 

CiAJHi rk Opkbatub and Uetainer.-* For 
rclcurably securing and holding a Mwingiiii, 
cloHum lu any one of u plurality of different 
pueitiunN. Patent 150165(J W A Tom 
lilisun, H, 5, ikii 46, IMiocnix, Arlanna 
IIiunwAY <'oNHTur<-rioN - ProMiling 
raeatiH in tho roiidbiMl of n IdghiKHy fur forc¬ 
ing an aiqironching vcliicli to hIoh dom u on 
niimliig near a rnilmnd croNHiiig Patent 
lfi(Nri26. E. 1) KJnncv, P 1) Box 827. 
Tula FallH, idnho 

SilfiE Soil- —For ntltchMlnuii”slioeHtriic- 
tim^M, wlikh Ih compnrntlM ly Hlinpli, laix 
piimixa and highly Lfflclinr in itn piiriHiHc 
Patent 1502751 G F Axiuirn, 388 MM 
roMi Axe, Bruokl^ii, N ^ 

Knockdown Tarn ih —(^ipnhlc of bMng 
Hpreud out in fan like hImiih for iinc lu cxiii 
iidiinn with pliintH ami floxxira may be read¬ 
ily iMickcd for Mtorngi Pnti iit 1502764 II 
V IJamllton and l> J Fnrlght, c/u II A 
lliimillim 54 Maganllu A\i l(rNiy 
N J 

CoNDiiiiNT UoLDiR.—Iluvuig niiuiiM for 
cloning the oianingN in the (iqi whin in up 
right iMiaitiou, wlilioar iiUerfcniig xxitb i 1 n 
friN* use ill iJ]n[n riNjiig ijoeiiiuii ]Client 

1592035 M P Mmuini n , 1 aK>rwcM>d, Minn 
ItlPAlR lifXick FOB Ucxks —A Nlui|ile, 
cheap and MTi'Ctlxn miuiiH for cuniioctiiiK 
hrealuf in Jointed rulca, adjacent or bit ween 
the JointM. PutPiit 1.502811 P W Flcir 
^1 Tompkins Ave, JtroukLn. N Y' 

CoMHiNrn Milk Kottlf OrcNiNo and 
Cover. —('onatnicted to take the pluit. xif tin 
regular cover on q milk hotUo uflcr the latter 
hoH biH*n nmoxpil Patent 1500557 R R 
Spikcik 1147 7th St, FrcNiio, (*ulif 
Incluatob.—I luxlng incnim whtrfby all 
the egga Diny bo turned In a single operation 
without cudaiigirlng the life of the embryo 
chick. Patent 1599540 S U UnmHay 347 
No ISranclfortc Avc. Santa l*nix, Calif 
Cabd iNMCRiBiNu Devuk.— By ineana of 
which an iniicrlption may be mode u|H>n a 
card with mealing wax or the like having the 
uppiomncc of emhoMliig Patiiit 1502118. 
.1 W Miiiin, 2746 lliimjKUn ('oiirt, Clilcago, 
111 

Pui’LTi^ Fill NiAiN—Whiih iiffonlif fa 
Hlltlea for holding drlnkiiq, watir foil uniil 
a pmletirtiiiiicil lixcj hiis lain reaibeil. and 
then aiittiiniitically MtopiMMi Pntont 1503 
172 M W Ilciilheriiigton, IL F P No J, 
Orlando, na. 

ITlat Inhiiath; VrNNRL—For carrying 
different I'omnioiiitliw wlnwie mixture in to hi 
iiioidiNi and wiMw Jint or C 17 M at/ili Is to Is 
preserved Pa ten L irdKlllJ A M Seran 
WVwoka, Okla 

\IicTiiuii i>v Inhtaluno Mrianitoou Pn 
IMI —111 ImucIi Biiinl, The anlid fornung a 
mold into whlih concrete may Iw imurnl. no 
Hiioeial meniiH being required for fon Ing tin 
coiicnto into mushroom Mliniie nt tin biiNe 
Patent 150.3415 J V Ferry and A P 
Miller 1/0 Iiimea Ferry ('o Virginia and 
Meillterranrnn Avc«, Atlantic Citj, N J 
NoNBnin.Ain.E Rorrrjc.—W'hieh will 

readily permit the proinT emlmnoii of tin 
coiitcnto. but whereby the piirlH when uh 
H cmbled ennnot be remoxiKl without dPHtrue* 
lion Patent 1503464 G A I'ugunia, 5 
(Niliimhns Circle, Now York, N Y 

CiiNTAiNKR- For UBC in motion picture 
NtuilioM, or placefi where acrapK of nitro-ctllu 
lone film nr combiiHtible in uteri nl iiiniit In 
diapoHod of Patent 1503462 F Nully, m 
W IKth St, Ntw York, N Y 
SiXTioNAi Ritidino—W hich may be 
rendib mi l up in the field to form a compleli 
bnlldiiig. after which the wall coxtringii may 
bo phUTil ih* reon Pntent 150.1424 P L 
Braun worth. Walnut St., Bkionifleld, N J 
Metal STAtMWAT ('dnatbi < rioN - \\ hich 
in eoinpnrntlxcly aimplc in itn oonatnictlon 
and mode of omembly, ollminntlng rivetH and 
bolts, yet Is strong and Humble Patent 
1A0341R K Beraon, 1784 Bryant Avc, New 
York, N Y 

ArCABATTB rr» the Reception and 
TRANaMinaioN or Round.— Gonstnietwl to 
preserve the purity of the aoum) and prevent 
the fnrmatioti of pamslHa noises eaiiand by 
vlbrnrions. Patent 1603457 G Lakhovsky, 
n/o C niaaaevent, 11 Boulevard de Ma 
genta, Paris, Franc®. 

Optical Iievice.— TV operation of which 
will iHwIne® excaedingty hamonlooa dolor 


HchemcH whkb will attract inotant attention 
to any particular location PaCcot 15U341B. 
8 M bielocki. 43 W. 177th SL, New York, 
N Y 

Curtain Tip and Suade Prutbutor.— 
Uhleh not only MiipiMirts the lower enila of 
tiiH rurtoiiiH In a graceful pualtinn. but pre 
xentH the curnerH <tf tin sbudu tearing Che 
curtain PutLiil I5u:{156 F M. Bamcfa, 
812 EiMiiiL Sl, Sl Jowpb, Mo 

I^CTt^BK Foami —Formed from metal, 
and HO coiiKtruftoil that it may be useil u|wii 
a xinll, or ii|h>ii tin |HitiHfaoil Hurfuce of a 
denk, without wnitihini, the aAine Patent 
1'>1)43.70 1 \\ RiiIm rtNfiii, c/o KohertHuii 

Ml tal \riH loi , 210 K 49tli 8L, New 
lork N \ 

Foot Ri !>■-—For uk# by footwear sales 
mm whcrMii an iidjiiNiahh Htop Ih proxldinl 
fortueil to rLUiiiiii in nnx ihihitIoh In xuhlcli 
It U hfr Phi* lit lW2r»5 W T tiold 
Hinith, 301 Mnllarry St, Niwurk N J 

Hoii^Pipr ('i V vN Out Cijohuhe Diirvicr — 
Will* h gn iiil> racihtaiPM the cloMliig and 
oiHiiiiik Jit wliiJi 111 cloHcd poKition Ih fluid 
tlkht and pnxriilH tlin incupt of lioxioiiN 
giiHen. Patoar 1592.18J \ N Mann, 542 

W fut |tMgru\« Axe, Lluntliigton Park, Calif 


Hardware and Toola 

Chi-kaf ('t^TTi-k —IIux mg ineaun whireby 
u cut of prefleti niiinc*! wlrilli may be made, 
uiui tho wumeiit of Mieese piislly n moved 
Patent 1501 K-tO 1 S Karrux, llriiikley. 
Ark 

Kakv..- Iluxlng an utluihment in the form 
of flat Hpniic te* III eHiH>cliilly ailupted fur 
nmoxiiig light iirliLkH Hiich uh leuxes from 
IUl gnaind Patent ir>917i8 C II Bell, 
c/o J M Shaw, B( ll|Hirt, L 1. N Y 

Micromltvu.—I ll whirli the parts may 
be onpable of being udjiiHled to each other 
to an extent buffit lent tu compunHate for 
wear l^atent 1501749 J Brewer, 132H 
Hoe Avt , New Y^irk, N Y 

AniiLL Bralket —CouNtructii] of cheap 
metal and Khu|>exl to cunnect two memhors 
at right uiigleH. and provide a sirtngthening 
and bracing meiliuin. Patent 1501800 G 
P WJnlmuu, r/o Wiedmon Bmly Co., North 
Tonawundii N Y 

MasNcn—Having means in ronnectkiii 
with the KhankH to adjustably llnUt moxi 
rruNit of the Juws anny from ouu another 
Patent 1502750 A K Eniland. Box 39A, 
MuvihntruiJ. ('aJIf 

tUior Cock— Which will be actnated by 
grnvlO to chwe tlgiitlj exen though wear lias 
takni plon* on the rtlntlvely nmxable parta 
Pstnni I592.^V) F A Flidda, c/o hi S 
Kiithirfunl, Three Sunds Okla 

Bail Bvarini —Which will be cffcetlxi 
cither as a radial or ns a thrust hearing 
whether the thrust In* in either direction 
PntetiL 150PtD5 M G McNccly, Oaklnml, 
(’ulif 

SvKETY Razor.—So niijiistable relative to 
Tho hundln that any deslrvfl shuxliig angle 
may be obtalniHl, and the ncioul barber stroke 
lurmlttcfi iNtPiit 150.7450 I) U Mac- 
Falls, 70 Ut lap St. Jamaica N Y 

PII'K Benufr and Viwr Mount—W hich 
may bo advantageously employed for bend 
lag nr shnpiug a pliie or ml ns desirod Pat- 
(nt 150.7703 M Chapin, 11700 Uene Avr 
Ihtroit Mich 

Mital Pah and Cover.— Whereby the 
pnil may bo pffi*rtixtly sealnl to prexent di¬ 
lution or HiiliHtltutlon of Its contents yet 
may be readily opened without tools Patent 
Prfma S M Johnson, c/o Ohio Pall C^, 
Muhllefield, Ohio 

Faucet—F rom which water may flow In 
a uniformly smooth stnnm whin the faucet 
Is open blit will instantly stop on the doa 
ing Pntint 159.7068 J J H hkUing, 4058 
W Knclld Ihtmit, Mich 


_Hea ting *n d L ighting _ 

llKATlNO API'ARATUS —For stovno, with 
which Is iiionrporiilMl a hood having open 
Ings at the tup through which tho heated 
air is dlsdiarpM Patent 1501161 C B. 
I>ruper. Elba <7nh, Indianapolis, Ind. 

Water Heater.- Of the kitchen type, by 
wbirli water may be heatiMl Jii the boiler or 
in the external pipe when a hmilod quantity 
Is dmired Patent 15U2H00 II O Wcilafe, 
Crt'te, Neb. 

Kiln —80 constmeted that brat not 
needed in any kiln of a series, may be col¬ 
lected and transferml to another point for 
UM Patent 1594.715. M U. Mlnter, 018 
Bniad Sl, Columbuo, Qa. 
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\l TDMATir OIL IlmREB-OoRTlOI, APPA- 
HAI 1 H Kur um wliort* ftiniAOM are heated 
hv IiigI ml, to ronrrol Nurh burneni and 
jLiiiu tlifiti wilt'll tlif* irni|M'rnturr falle be- 
liiu u pn'tli'if'riiiiUL'd point Vulout 1SU14U1 
K (' W IIIh, (fruvu Ht, Newark, N I 


Machinca and Mechanical Devlcea 

Sl>»lV AriAcllMLNT FuB LKVl-XlN(t 1>L 
Mt i-H IUIhLImj; tn u brakliiR or Im kiiiK 
<10 11*0 for lo\<llntf Bttochmcnta of hiirvtntirN 
or llii> like. ]*Htout IGttHlttT II 8cutl, 
i'uuKruy, WuhIl 

(. iiKc'KiNu Mkcuaminm — riiriuulafly 
iKlupti**! for cberking iho mnioimiit of ii iluor 
1(1 JuMod iHMilUuu In onltr to |in\('ut filaiii 
HUNK Potont IAHHIN)! 'I' Im W Ilubbell, 
iUU5 80 . lluuvor BL, Luh \iik'I<h, Oullf 

Method lur and Mmium* rx>H FoHMiivn 
Neamijchb TuniNd—WiKnby Houmlew tub¬ 
ing eon bp madp (IihkiIv from moltim motal 
nccuratuly uml in I<nh iinw tliuo by umiul 
moUioda. Putuil ri1>01«l.l £. C Rlebo, 
n Place Vumlomt, f'uriH, Friinuu. 

Toy (^ABNii \i ('ninpriHh)K a plurality 
of toy units \Mtli not haiiipul mennN for 
operating all of tbi m HinHjUuiH*uuBly In thoir 
resppctlvc mo(l(*ti I'utoiit V A 

Bapp, r/o KidilMv Kurnlval Oirp, KufuuUf 
Ala. 

(lEADiEHT MRTER.'-fTontrollod by a tnAg- 
iiotlc pciiduliim, tlin vibrutluiui of aim b i»uu 
duluni boing cittnipetl by Ita uiidosure in a 
M nil'll boa of fluid Pntpnt 1E&HI)7417 W 
'fapliy, r/u W K Guiiuiig, JHgby, N 8 , 
Canada. 

I tKCOBTlCATlNa FlUtOUB MATERIAUB — 
lly fredlng the matrrlid bctun-ii rututiiig 
nilloni which are uIhu roovod longitudinally 
In rplatively oppualto diru tioiia. i'utcnt 
irjl>0086 U J Craymor, c/o H J C 
Forreater, H8 Cbnncpry Lauo, London, W C , 
Fiigland. 

Pin Skttinu Appabatca —Which will 
uuuHDHtlr^ly oflC the plna of bowling ulUya 
and will alao return the bulls to the playrm. 
latent 10801^ P Hoble, c/u A. Mariincs, 
tTolumUon Dureau of liiformation, 1440 
Droudwuy, Now York, N Y 

Floob l*OLiaiiEa.—For into ui an atUich- 
ment for vacuum dcunom, adupUsI to hold 
a iiolbihing ngent In frictional rontuot with 
the surface travorord Patent 1&H8Q4J J 
F (Mark, .108 nasa Dldg. 4'nr 7ib and 
Hroudwuy, Loa Augnloo, Calif 

I'BiNTma l^iucHH —111 which the drive for 
the vurluiu mils U conaiderubly lirapliflcd 
by the use of a chain pusauil nmuiid them 
Patent 15H7772. W IJ Granger, ICKl Uu 
Youug IMdg, Ban Kranclaco, C'alif 

Boimo UEOooDiNa and UrpMuitionra 
Ufvice,—B y moans of which, ejM-wbes or 
nuiigs niudo by ortora while u motion pic- 
ture 1 r being produced may he reconled In 
■yiiclironlsm with tbn taking of the picture. 
Patent 15H8706. R £. Cothran, Wright, 
t'ulif 

PocKKv-f'uirn Meahubinu MAcniNt— 
Which iH sufliripntly smull tn bo curried and 
operated by hand, nnd readily moved along 
the cloth, nr thn cloth moved IhLrctliroiigh 
Patent ICKDIHI S Ijovy, fi Bridge BL, 
ratermiii, N J 

Self^ctob Mkchanism fob TYPKUBTrnw. 
—Adiipletl to be iomhI wlim conni*cted with 
an electrically oihthIihI tyiM»writir, or un 
elettricnlly actuated mcdiunlHm for on or¬ 
dinary typewriter Puluii ir>K0150 O A 
ilenrlquca and A l>iur c/n llriirl(|uex & 
Dias, lYl W 70th 8t, Ntw York, N Y 

AuTooBAriiia UBaaTra.—Morn purtlen- 
larly to mnchunlsia for hold )ml und for 
fai^ltating the feedliig of pnprr an mils. 
Patent 1&H0223. W C Pruti, dlS Mdl BL, 
Buna, Nev 

pBOOBaa fOB TiiK pBODT’cnoN ut Wood 
Pulp—C onoliting In ctitilnk w'»"d nemss 
the grain Into short blocks, cruHldng tin 
blnrka Into allvcrH, nnd bent log tin hhuu 
I nto pulp in the prestiice of wnr< r Pnttnl 
1R87700 H F Pnttaert, 1M)20 WtbsUr 8t, 
Bun Frandsoo, Cnllf 

]>iai‘LAT Device —Whereby a scncR of 
advertiismenta eon bo KuccBBl^o 1 y displumed 
thmiigh a snItaMe opening, nnd illummurml 
selectively by colored Ilghto. Patent ISHI) 
Jltt. 41 Cbortanian and C Atanilan, 440 
7 th Ht, West New York, N J 

MAonm EOB Molding Inholk Flanoeb 
—I nto n predetermined aha|>e thereby mak 
Ing them morw readily accesolblo to the an\ 11 
of n lasting macfaine Patent 1600004. A 
ir PrrusrI, HaHfax, Pa. 


Loading and CoNnsTiNo MEcnANiav — 
Uaving novel Hlghu posltloneil at sneh an I 
angle hi tin bill that matertal will be con- 
\eyiH| without Hanger of mlliug or slipping 
PuiLiit l5tlONHH. (' A Bryant, e/o l^>rubte 
MruhiiKrytu Possalt., N J 

Miuby (lo-ltouND—\Nhlfdi may be turned 
liy ildldren, either by engaging the ground 
Hitli thiir fett, or by grasping the merry 
go round arms and running abriut the axis 
Piihjnt 169U887 U l> Clayton, HIU City, 
Kunaus. 

Attachuent fob AniiiNn Mai mine.— 
Casily Bpplietl and removed, will cffectitrly 
prc\ent the oimrotluii of the mnctilne unless 
c4 rtuin parts are In pru|H r position Patent 
150U0441. J IL Koisermau, c/o B. M 
Keister, Boai'muu, Mont. 

f^iNYFYiJi Belt—H aving cleats that will 
bu parthuinriy ufTuctlvL In retululng tlio load 
and mliilmixe ony tendency of the materiiil 
to roll bat-k Patent 16008H4 C/ A Bryant, 
c/o Portable Machinery Co, I'assalc, N J j 
Opicbatino Mfchanihu Fim Ick Cbeam ' 
FiUEii7Eaw —W hen by the operator may utll- 
iwd an easy but.k uud forth mo^ emciit to 
impart a cniitiniinus mtnry mowraent to tlir 
dnslicr shaft Potent 1601JJi7 F O Scott, 
31126 Palmyra Sl, Nlw Orleans, La. 

niGii Speed bYiEE Chain IIoist —Well 
utlapted fur use by linemen and others for 
(.levatiug and luiisiuiiitig heavy rotls, wlnn 
ciihics and the like Potent 16013(12. F W 
4'oflin, c/o Ixieknond & lx>ckwocHl, Fletcher 
Trust Bldg, Indlnnupolls, Ind 

Packing—W hlth is leuk proof and outo- 
matlcally self ndJusting to tYimpansatH for 
wour on Un. rtlutUoly moving parts, Bud Tcni- 
lierutnro changes Patent 1CW187^ C A I 
Neal, Bock Mart, Gu 
Windmill BArmr I*in —IVhIch will au¬ 
tomatically turn to the safety pcmltion nnd 
privuiit dlspluecniiut, but may be readily 
|HMi{iioiu*d for mitviuleiit removal Patent 
J60178J C F KiiHl, Palmyra. Neb. 

Macaboni Maciiixf—F or forming maca 
ronl of twlstnl or Npiral form, and in uddl 
tUm pruvidliig u hollow lauiango therethrough 
Patent 16027l» V Tniparnto, 183 W U7th 
St, New York, N Y | 

SlloF <IH PlATFomi Baihino Devicf— 
For use us a substitute for scaffolding, which 
may he used as uu ludivldual elevating device 
or for Hiipisirtlng onn or more workmen 
Patent 16112770 C Liberman, 1732 Madison 
Ave, N(w York, N Y 

IViNiiuiiL.—Having a plurality of fans 
ndaptnl to revolve In u]ii)uslte directions on 
a common axis tn iiicrenHe the |iow«r divil 
opulent Patent iriiKMP.^ P B. Campion, 
Htrntfurd Ilutcl, 211 No 1st Bt, San Jose, 

Colff 

Deoobticatino Maid ink. —Which auto¬ 
matically grills thn h*uf, atrilM tlio skin 
therefrom, takes off the pulp, presses Lbt 
libera und (Ulivera iho fibera to a given 
point Pahnt 15027ni A Fny, Snn Juan 
do Gnadalnpe, Mexico 

PoBTAHLK Tapping Machinf —For use in 
drilling and tupiaug plpis whUu the latter 
uro in servicu conveving gnsea or liquids un 
dur preioiun Piitonl 1502764 T F Brack- 
(tt and 0 II Boyd c/o Munn, Amkraoti & 
Muiiii, 24 4Uth St. New York, N Y 
Pipe CutteB.—W hich Is mounted upon a 
movabln biuw Uiut Is ndupluil to be adjusted 
with respect to thn vise that holds tho pipe 
Patent 1602100 F J Wilkinson, 3648 
Muuroo St., Gary, Ind. 

Autovatio and Manually CtoNTBOTJJCD 
('lt Drr VALYR-Vrija automatic controlling 
clement being nut only ooUspslblo under cx 
cesslva heat, but alao the valve may bo man 
iiully released for closing from a distant 
IHiint Patent 3502403 IL C Wills, 330 
Grove St., Newark, N J 
Hpindlf Dbiver.— losing a non-drcnlar 
Mhiiped spindle whieli will positively retain a 
; shaft to rotate, at tho same time permit frw 
' longltiidlnHl movciiieut Patent 13102133. 
j H 4' Brewster, e/o Oil City Iron Works, 
Shreveport, La 


Prime MoTers and Their Acceaeorlea 


Motob —T>rivcn by tho hydraulic medium, 
and LDibwIylng osLlllutlng cylinders, with 
each of which Is ossociatod an automatic 
distnhiitfng sleeve, which eliminate valvns 
Patent 160(1225 C L Bolssct, 4.36 Girod 
St, Nlw Orlrano, La 
CARHUBTroB.— TTsvlDg e vsntnri with ta- 
dined or tapering blades, bringing about a 
mors perfect atomisation, better oombuStlon, 
and uidng a minimum of fuel Patent 1001,- 


663. A. Fabsr, 110 W. filMh St. New York. 

N Y. 

iNTEBNAL O>UBUHT]0N BNOUVL-IlaviDg 

control means governed in such manner that 
when the engine is running olowly little 
liquid is Introduced, while oa the engine 
njiGcda up liquid Is Incirosed Patent 1600,- 
674 W Goodfelluw, 842 Lester Ave., Oak¬ 
land, GaUt. 


Rmilwaye end Their A cteMor toi 

Metal GBiia«TiE.—lioving great strength 
and roslUciicj, spodii] relnforclug maans be¬ 
ing provided for that portion of the tie jnst 
under the rolls Patent 1600236 M. V 
(learon 746 Cass St, Chicago, IIL 
PBOTEunvE Dkvxue roiB Railway Caofli- 
INGB— Whereby a train approaching tbs 
track crossing will antomaticallr sound an 
alarm and closo a gate, and posalDf the 
crossing will open the gate. Patent 16^821, 
J K. West, IKtrolt, Minn. 

Slack Aiuustrb fob Axb BoAKni—By 
Incorporating In the piston and plunger of a 
brake cyllndHr, muons fur periodic^j ad¬ 
justing the brake shoes la respect to the 
wheol^ Puteut ]602U(k> W B l>eGamp, 
381 R 2ud Sl. ChilUcotbe, Olilo 
Rail-Tie Plateb. —A macfaine for apply¬ 
ing tie plates to ties, and for properly pool 
tlonlug tho tit's on the base snd under the 
tie plater device. Patent 163.3423. K. A 
Bradley, 24 (^nnal SL, Merritton, Ontario, 
('nnnda. 


_ Pertai ning to R ccreBtlon _ 

Battinii 1*uact1(E Cacie.—F or outdoor 
hasoball praitloc, tho device is intended to 
reduce the number of balls fouled Into the 
stands and lost. Patent 1601763 F K. 
Flaugh nurald Tribune, 225 W 40th St, 
New Turk, N Y 

Ice Skate. —Inclndlng a removable and 
revoniblo runner which permits of ready 
and effective sharpening, and maintaining a 
hotter condition of tho blade Patent 1591,- 
778 J Budus, 78*1 Cussldy Ave., llasaard. 
Pa 

Land and Watkb Tot—I ncluding a fig¬ 
ure simulating an oareinun, and having pro- 
liclling mechanism sin lug to gi\*e a rowing 
movement to the figure. Patent 1591740 
J L Duggan, 214 Kllaoboth Ave, Kliaabcth, 
N J 

Gaiif Appaeatub—1 \ hirh nffords meons 
for tho playing of a game which embodies in 
willbuluucod pmpurtious the elumonts of 
skill nnd luck. Potent 1603421 J Rlnm, 
uOO Corllea Ave., Pelham, N T 

Tor—In which a spring motor la adapted 
to drive a mechiinlsm for ciiusing an alter¬ 
nating upward and dowuwanl movement to 
u figure I'atimt 16&-110*i J T Mllkr, 302 
R 7th Sl. ('lovis, N M 

_Pertaining to Vehicica _ 

llEAnLioiiT Indicator. —An attachment 
which wrill reflect buck to tho driver and 
will Indicate whether or not the headlight 
lump is liglitcil Piitriit 1600047 A K 
Knmmritx, 482 Franklin Ave, Hartford, 
('<mii 

HTimAuiJo STrEBiNo ArPVBATua fob 
1'BACTOBii —Bo arranged that the motors of 
tlio respectlvo trooils cun bn run at different 
8 |ioe<ls In steering, iustuad of stopping one 
motor entirely Patent 161KI226. (3. L 

BolsMt, 436 Qirod Bl, New Orleano, La. 

TxioiUNa Device fob Ignition Swironsfl 
-'Easily applied to the onlliinry construe 
tmn of Ignition switch without any changes, 
und withont tools, effertuolly prercoting np- 
nrutlou by nnanthorlmd persons. Patent 
1.6000flL F Loekyer, e/o Ideal Ixick Mfg. 
Co., P O Box 83, Salt Lake City, Utah. 

Wagon Loadeb.—A dopted to bo Inoop- 
porated as a unit on any form of tractor for 
cHirylng movable arms to be osdllatetl for 
lifting a load Patent 1601635. O. O 
Mandt, e/o Mondt Conatroction Eqnlpmant 
(3orp, Kookuk, Iowa. 

Autdicobile Jack —Capable of being 
reiidily connected to tlic felly of a wbed for 
musing tho wheel to bo olovated upon rota¬ 
tion Patent IfiOlTSL J T Amlsa, 0/0 
Knox A Amiss, Baton Roogs^ La ^ 

Olabe Gubtain—T n bo applied to tbs 
windshield of an antomoblle to priVent the 
glare from automobiles approaching from the 
oppofdto direction Patent 1681780 D B 
D Blake, 112 Richmond Avs., Daytmii Ohto. 

Nonfeecxatio BMLnnrr Tn. — In 
wfatch the parts art oipaUa of ready nmortH 
or application wbmby worn porta may be 


Oomnw iMe 

coiOt nplaMd. PMnt 1001745. K Oattr, 
040 B. laOrd Bt., N«r Turk, N T 
Tzbe Rnc —Having atatlimary «ad re¬ 
movable flanges at tho oppodts sidea, Oa 
removable flaugo couiiatlng of dreamferen- 
tlally aponid radially projecting loddi» 
fingers. Patent 1081819 F Hayward, 89 
Woodhaveu Ave., Bfanhunt, N Y 
SiGNAUNQ Window bob Automohxlu^ 
For vebloles of the doled tjrpe, by meana of 
wrhidi the uanal hand algnala, reqnlrsd by 
law, may be effected without opening tile 
Tvgnlar window Patent 1601780. J 
Sharkey, 189 Montague Bt. Brooklyn, N. Y. 

Dbain Valve.—W hich may be employed 
in the drain opening of a crank eaos, the 
QXtorior parts being protected against dam 
ago. Patent 1001^ M. A. McOne, 146 
Morris Ave., Long Branch, N J 
TaANHMiBfiioN Geab.—O f fSw eleDontB, 
readily thrown into position to produce a 
plurality of forward spooda and reverse 
Putont 1691784. 0 Q Beaman, c/o J 8 

Caiiningham, 100 Hancock St, Brooklyn, 
N Y 

Tbailb Hohit and OourLD.—^For read¬ 
ily ralalag and lowering the front end of the 
Iruiler and for causing a ready eoaueotioa 
and disoonnention with the tractor Patent 
1691867 W Mayer, 47 Gown Bt, Forest 
Hills, N Y 

Shock Aimorheb. —For ose on automo¬ 
biles, which includes a novel form of oil 
Bcul fur the Joints between the relatively 
movable elt-monts. Patent 1090666. F A 
Dowler, 1727 Son Antonio Ave., Alameda, 
Calif 

DtBEcnoN INDIGATOB. —In tho fonn of a 
light hlngetl arm, adapted to be mouipulatod 
from the driver's seat, for Indicating his In 
Umtlon to change dlto^on or speed. Patent 
1600648. J M end C R Quigley, 614 *'8'* 
St, Saemmento, Cullf 
Automatic STAom Oontbol and Non- 
stall Dev ice. —For automobile engines, 
which automuticully throwa In the starter of 
the engine as soon as the engine tends to 
stop. Patent 1602T03. J P Oeroghty, 481 
Grove St, Jersey City, N J. 

Bkabinu— f'or bicycles, motor-cycles, etc., 
which insures on efl^ve lubrication of axle, 
shaft, bolt pin or otlur Journal element 
Patent 1503474 G Sermo, e/o Attillo 
Serruo, 88 Cumberland St, Brooklyn, N Y 
LmKiNo Dmior mi AuTOMOPiLBa.— 
Having mtuUH fur obstmetliig the movement 
uf the controlling levers, preventing the car 
being toweil or moved under Its own power. 
Patent 1603815 A Anaou, 3208 63rd St, 
8.B, Portland, Oregon 

SIBINO £qi AUXEE.—Whlch conslsti of a 
lover mochunliim allowing the apring end to 
play up and down as well os laterfdly Pat¬ 
ent 16934)07 C C Goodrich, 630 Turk St, 
Sun Fraiicisou, CuUf 

SirvTBm Qlode and Itb Mounting —An 
incuuilcscmt bulb coustructed to direct the 
ruys from a headllglit npou the roadway and 
to Intrnxpt certulu rays cauaiug objection¬ 
able glam. Potent 1604246, J G Davis, 
c/o L. L Thalbclmer, 1406 Gamp St, 
DuUum, Texas. 

COMPBUBED-AIU Aittumorujq Stabtkb,— 
Having means fur restoring tho prciomro of 
air in the tank immediately after c argrln g 
out a starting oiMTHtion Potent 160iSHno 
F M Vermilion, Slmttnck, Okla. 


_ DmdgiiB _ 

Dksion fob a Shoe,—P atent 70216. T 
Dovle, c/o Franklin, Blmon A Go., 88tb flt 
and Olh Ave, New York. N Y 

DEeiGN FOB A Woven Fadbio ob SdcilaIi 
Abticle.— Patonta 70462 and 70463, The 
inventor has been grantod two patents of a 
■Imilay nature L Ulnbm, e/o Phoenix Mfg 
<3o., 40 Thomu St, New York, N Y 

DEEidN sum A Sandwich Teat. —Patents 
70478, 70479, 70480. and 7(H8L The in 
vontor has been granted fonr patrats of a 
vimilar nature O ICopel, c/o Rowland A 
MareeUlos. 180 5th Ave., New York, N Y 

Debion fob Hoar —Patimt 70606. J L 
HeOarity, 418 Peters Bldg, Atlanta, Ga. 

Design fob a Slippeb Oknavcnt -'-Pat¬ 
ent 70673 Sam Ujera, 27 Montgomery Bt^ 
OlovenvUls, N Y 

Duion n)B A Novelty Cat.— Patent 70,- 
67a a O Moors, 236 W, 60th Bt, New 
York, N, Y 

DmoN ns A CHAm ob nn Lpob—At 
inventor has bbtn granted two pttsn ti of » 
timfiar liatare. Patwa mBS and 70QBB. 
11 Oolt c/o Gothio ibop, New HepA Po- 
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Uy Aatomoblle, lu Opmtlon, Care ft Repair, by Blani.liard 
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point Also covem rules of llie road wilh speeial emphasis on 
safely 

lidnatelnV Theory of Relativity, by Horn . 

While requiring litlle malhrniatiral knowle<lgr, this exposilinn is 
a more advanced and autlioriialivi iriaimcni ilinii tliat given in the 
Hood of |H>|iularized books on ibis siibje<t Mumeruiis diagrams 
Correlate the text 

Electrical Engtoccrinii, by UaMltme 

Lleetrical phyMis am litre trealrd in a mivrl way i iiginccnng 
apparatus dismissed full), radio given its proper value uml the 
csaentfalB of electrical scUnce roncisely anti thoroughly laid as 
would b« exiicctcd from this auilwniy 

AntomoUIn SlartlnR, Lishting & IgoIlkHi Systems, hy Page 

This revised and enlarged edition iiidicates the loleitt pracllce hy 
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biles Comprehensible ainl complete 

Automobile Encyclopedia, liy Dyke 
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Evolatlon A CreatloB 

BuSir€}lb>erLodye 

By seeking to reconcile the scientific 
and the religious nr theological poinU 
of view, the author showH that rlir*>e 
diverse aspects need no longer be rr 
gurilnd as hostile or upposnl to eurli 
other I'ublislied by George H Doran 
Co 12 10 postpaid 

Evaporation 

OgA L Wekn 

ConiulllBg Bhidnusr 
C T Pobtmom 

Ann Prof OHnuJeaJ Enirr. MIT 

A much needed general treatise cov 
cririg tiie wide range of ilip an with 
diagrama and illustrations of npccifir 
adaptutiuiu An invaluable reference. 
Puhlished by Cliemical Catalog Co. 
$8.70 postpaid 

Printing Ink 

BPP RWMofg 

Interesting liistorlcally and invaluable 
commercially this work, wriiicn by an 
authority, rovers the art in a most 
readable and understandable manner 
PuMKbed by Harper Bros. $4 20 port 
paid 

The Story of Phlloaophy 
BgWtttDuremt 

A meritorious “attempt to hiimanixe 
knowledge by centering tho story of 
speculative thmiaht around certain dom 
mating perso nab lira." A happy treat 
mrni of a profound subject rubllshrd 
by Simon & Schuster $5JO postpaid 


Transport AWatfon 
BgA.BUtek 

A cumpleie survey of (he various 
constituent feulurea, here and abroad 
winch jirrlijn to a unuprehcmion of 
the devrliqimcnt and future of aviation 
along this particular line A refi renco 
based on comunrot notes Published 
by Simmona-Boardman Pub Co S3J0 
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The New Natural History Yol 11. 
HuJ A Thomson 
Rndus JVxf Naluiml KIstory 
Al*rrdivn Unlvorvity 

Continues this fascinating pmenia 
liiin and is fully up In ihr standard set 
hy Vid I Virnlific siruracy is here 
rnmbinetl with admirable lucidity 
Piihhahrd by Putnam ft Sms |6J0 
postpaid 

ilay-fcvrr and Aaihnui 
A. M Batgoat M D 

A common sensr non trrhnical re¬ 
view of cBusea and treatment reflnctmg 
the knowledge of our best men Working 
in this field A comprelienalvn aid for 
the afflicted Publislicd by F A. Darla 
Co IJ.10 posljiaid 

Ship Model Book 
BgC. B Doupfas 

Tlie luilhnr a rrcngnlmf authority, 
gives the drlaiU n^^rsaary to hmM a 
full rigged ship irtcliidiiig the sails ami 
ngging Model makers will And thia 
book invaluable Publiahed by Rudder 
Publidiing Cu |4J0 postpaid 
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The two hands 

of a workman 


What the tw han Is of all the world s workmen could not 
achieve t themselves G F Motorized Power accomplishes 
for and w ih them Two hands at the electric controllers of 
an ore uni a ler scoop twelve tons out of the hold of a ship 
at one b te 

W th a mere gesture i the cab of a travebng crane another 
pair of han Is p cks up a 150 ton locomotive Still another 
pair of ha ds w 11 start three d zen gangs of dnlb on their 
way thr ugh in eng nc cast g while again another pair 
controls planer with the cipauty of 10 000 manually op 
crated files And so it goes 

In the many industries where G £ Motorized Power has 
been installed the eapaaty of the two hands of the work 
men has been mulupLed—for quantity quality and low cost 
production Such results eonsatutc the true measure of the 
value of the investment in G £ Motorized Power 






OTORI ZED POWER 

fitted to every need 
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(jrace ' It \b not surprising that Packard ears have 
cloven tinus won international beauty contests 
ahroael For their slim, jiraecfuh flouinji lines are so 
universally admired and frankly mutated that they 
have set an enduring style in motor car design 

But the fleet Jirace of Packard lines i$ truly appro 
priate only to the car which created them For 
yrace is more than a thmi^ of external appearance 
Graec is beauty in motion 


W II l> OWNS 

1 he jzr.ue of rbc Packarei is s^mbolie ol the ear’s 
supreme pcrformanie Us smoeilh, rapid a^eelera^ 
tU)n the ease with \\ hieh it reaeliesand maintains 
unsurpassid speeds the ^lunfort of us luxuriously 
riH)my interior 

The impreweel Packards, \\ hile re taming the tradi- 
lionai Paekard lines, ha\c an adiUd refinement 
ol beauty and a new ran^e of performann which 
only those who elnve them ean fully appre'ei.Ue 


PACKARD 


Prlntifl In Thfi IJnllnl HtHt* H hy Wniii » H Kt-Mmi < 
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ten Indian summer 
days are come—and with gay companions 
you saunter over the friendly fields 
—have a Camel! 



WHEN Indian uunmar day* are 
here. And die Muoky haze bee 
over the ficldi. When the merry 
notea of the honii sounding after 
the coach and four, remind you 
of ocher day#—Aare a Csmell 

For life IS never so complete, 
BO joyous as when a bghted Camel 
sends up its fragrant smoke. On 
aty street or country road, in any 
season of the year, no other ciga¬ 
rette was ever so nch and fragrant 
—so smooth and mellowy mild. 
When you become a Camel 
smoker, there’s no end to your en* 
joyment, for they never tire the 
taste. All Camel days are happy 
days, for they never leave a ciga- 
retty after-taste. Money doesn’t 
enter into Camel enjoyment. No 
matter how much you are aUe or 
willing to pay, you’ll never get 
choicer tobaccos, more superbly 
blenckd, than you get m Cameb. 

So, this perfect autumn day as 
your triul leads over the fields or 
along the turning road—as it seems 
that no other day or place could 
be so restful, so friendly— 

//are a Cmeit 



No otkor cigoTHio tm tht world u Itho Comet* CmmoU comiom iho thol€€$t Tmrkt§k ond 
DomorHr iobooeo*. The Comet hlend ii the triumph of OKport bUnder*, Even the Comet 
eigmretle poper » the fmett^-mode etpectoUy in Pronce Into tkt* one hrmud of agorette* 
u comeemtroted the enpertenee ond $kttl of the lorgr$t tohoeco orgonUotiom m the world 



Omr htghett wUk, tf yom do 
mot yet kmow Comet gmoEty, 
IS thot yom try them We 
tmrtie yom to eompore Coimel* 
wrth omy other eigorette tmode 
ot omy prko, 

R. J. JUraoUs Tehoeco 
CoeapeMf 

WbuMM-Snloi. N. C 










Where loads are loads 

and there are no roads 


G O TO the oil fieldi tf you want to sec trucks hauling 
loads that arc loads—tons on tons of rigging, casing, 
boilers, pipe. And hauling these loads where roads have 
never existed —over galleys, ravines, prairies without a 
trail, and even over river beds. 

Go to the Texas Panhandle —largest oil field in the 
world and scene of the greats 
est oil boom in the country— 
and see International Trucks 
doing the heaviest kind of 
work and making light of it. 

You will find hundreds of 
them —from the thickest 
proven territory where the 
derricks rise like orchards out 
to the farthest wildcat welL 


Somr of the Leading Oi( ComfNinjes Owning Intemauonal Trueki 


AmcrailA PctrolNin Co 
ClclcB Svrvicr CXI Co 
CoINniOilCn 
Colonwl FllUna Sutloa* 
Ct.niiln«fliu1 Oil Co 
Fj onomy Cat ^ Oil C-<c 
kmpirc Cai Sl Fud Co. 
(krai W«»cm Oil Co. 
(Hilf RcSnlna Co 
lUwkrrr OlTco 
Imprrial (XI Lid 
InJlan Rafinln« Co 


Lradrr Oil Co 
Ul? White OH Co 
Magoolia PctTidcujB Co 
Mankalian Oil Co. 

Mariand OU Co 
Metro Oil Corponlloa 
Mld'Cotitlnmt Reittlac Co. 
National ReSnini Co. 
NWiar OUCo 
Prairie Pinr Line Co 
Pure Oil ripe Line Co 
PurirvOllCo 


Here and in the other oil fields—Pennsylvania, Mid- 
Continent, the Rocky Mountain Area, or California—and 
also in the refining and marketing end of the business, 
thousands of Internationals are doing the hard work for 
the most progressive companies of the industry. 

And wherever you go you will find International Trucks 

giving good service and get¬ 
ting good service u welL 
Hard service u built mto 
every International by one 
of the oldest manu^turing 
organixations in the country. 
Good service is given to every 
Intemational by the largest 
company-owned truck serv¬ 
ice organizarion in the world 


R«d Fox Petroleum Co 
Reed Oil Co 
Roxau Prtroleum Corp 
Shafcr OS Cn 
ShcSOdCo 
Sinclair OU Co. 
StaiHUrd OU Co. 

Texas Co 

Teahoma OU Ci Rd Co 
TidewmOUCo. 

Wahe Phinips Oil Co 
Whim Ca«k OUCo 


International Harvester Company 


606 s> Michigan Ave 
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Ten ^CS[F’ Et^uipped Washing 
Machines for a 2,0(X) Room Hotel 


I N the modern skyscraper hotel housing 
thousands of guests» hidden conveniences 
piny an equally important part with visual 
comforts and luxuries. Over eight years ago, 
the ten washing machines shown above were 
installed in one of New York’s leading hotels. 
They are still taking care of the entire wash- 
ing of 2,000 rooms without a hitch. 


marked Ball Bearings used on the 
driving mechanism, go a long way toward 
keeping these machines on the job day after 
day. They require infrequent attention and 
arc fully protected against water. Unusual 
applications as well as conventional have 
proved ©CSJF marked Ball Bearings 6rst 
choice m numerous industries the world over. 


fflCSEP INDUSTRIES, INCORPORATLD 

165 Broadway, New York City 


16M 



^■JMipmna AxmuM, Kovmn. inc 
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For Your Gar- 
Certified Material 
and Design 

Thotc bUck pencil like iticki of carboA 
that the man usci to fix the street light . 

They are the electrodes which produce the 
hot white light of the arc lamp Massive 
electrodes bigger than a man produce the 
fierce heat that makes liquid steel in Timken 
electric furnaces Flectnc steel is purest In 
total output of electric steelTimken ranks first 

This great supply of fine steel goes into 
Timken Bearings for all types of machinery» 
including 91% of all makes of motor vehicles 
in America These! imken equipped cars 
and trucks give you the supremely durable 
material which Timken has developed from 
universal experience with 160 000 OOOTimken 
Tapered Roller Bearings As soon as you know, 
then, that a car or truck isTimken-equippcd 
throughout you can be sure that you have the 
best steel to carry the load in transmissions, 
differentials pinion and worm dnves, rear 
wheels front wheels steering pivots and fans 

Likewise vital matters of design also are 
certified for you by Timken Bearings The 
Timken Taper idea and Timken FOUTiyELY 
AUCiNED ROLLS scientifically ward off the 
wear of friction, shock speed torque, and 
side thrust without complication or excess 
bulk Therefore Timkens prt^rve strength 
and quiet to the utmost, while'holding down 
first cost,operation expense, and maintenance 

THF TIMKFN ROLLFR BEAlllNG CO 
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Kn;irrY-sE(:oND year 


ANNOUNCEMENT 


B eginning huh next month's issuci 

the Srientihc American will in¬ 
clude a department devoted to mrduine 
It will be a regular monthly page like 
those we have published on astronomy 
during the last 26 years It will be 
prepared by Dr, Morns Fislibein, Mitor 
of the famed lournai of the Amrncan 
Medical Ab$o<tation and of the popular 
journal Hygeia For a long time wc 
have wanted something of this sort— 
straightforward, non techniral, authen¬ 
tic To get It was another question 
More and more the magaiinea—and 
even the newspapers—are full of muih- 
heralded medical diM.overics—cures for 
cancer, tuberculosis, what not One and 
all, we have lung refused absolutely to 
publish these, for too often they give 
false hope to real sufferers and thns 
cause added anguish. 

Dr Fislibein, it is hoped, will not 
only write about medicine and surgery, 
but hr may attempt to assess the sig 
niiicance of some of the lurrent (ure«, 
thus providing the hopeful patient with 
that which the usual announcement sel¬ 
dom provides him—a really conserva¬ 
tive basis on which to judge them. 

Our readers are honored by Dr, Fish- 
bcui*s consent thus to serve them. 


-AIRCRICULTURE” 

A rmy Air Headquarters in Hawaii 
■ report cooperation with the Ha¬ 
waiian Board of Agriculture and For¬ 
estry in sowing tree seeds by airplane 
on forest reserve lands which had been 
devastated by fire Two amphibian 
planes, working in an area of four 
square miles, distributed a total ot 24 
bags of seeds. It is estimated that in an 
hour and a half flying time two men 
accomplished as much os two men 
working on the ground could have done 
in ten years. 


COSTLY 


T he Scientific American moved out 
of the highest building in the world 
—the 57-slory Woolworth Building - 
just in tune, for Detroit is planning a 
higher one-Uhe Book Building, It is 
to be eighty stones high I Thus, New 
York loses the lead in skyscrapers. 
Well, what of it! For a period of 
yean, ikyKrapers were a great adver¬ 
tisement Then they became loo com¬ 
monplace to thrill a blas^ world Mbre- 
over, QOO-foot building*^ arc not the 
most profitable, any more than 900 foot 
Bteamen are. In both cases, it is the 
largest that attracts the most notice but 
the medium sired that altrscts the most 
money. Let Detroit have her fun and 
her thrill Sour grapes? Perhaps a 
trifle, but ours are crocodile lean. New 
Yolk is plennii^ a buildiiig still Ugher! 


In This Issue 

The JVory’a New CrttUer 

When the world's diplomats convened at Wuslnnglon two 
years ago they laid down conditions which virtually forced the 
great powers into building a standardised cruiser A well 
known na\al expert now says that these rruiserb arc* the 
‘"unwanted offspring of a diplomatic compromise " On page 
327 the same expert says otner things too, equally poignant. 

Making Aiomt Con/eu 

When a lawyer wonts to reveal the inmont thoughts of the 
witness he endeavors to get him excited .So with the phybicist 
when he gets on atom “excited," it tells all sorts of thinp on 
itself Inis month, commencing on page 330, Prof K 1 
Compton, noted physicist, explains some of the atom’s inner 
worl^gs under excitation. 

Which One la Right? 

In the Julv issue a noted anthropologist, Dr. Ales Hrdlicka, 
virtually denied that man had been Tong in America This 
month another scientist, Harold J. Cook, takes strong issue 
with Kim, claiming that there is evidence that man hu been 
in America for hundreds of thousands of years. Read pages 
;134 to 336. 

How Much Duet tn the Air? 

Now that man hoa learned to fly he finds a need to know just 
how many dust particles a given volume of air contains. 
Some remarkably interesting work has been and is being 
done along this line See page 34<ii, 

MORE THAN 200 PICTURES 

Complete iMe o/ coMeiUi wiil be found on page 400, 


For Next Month 

The SmaUeni Lamp in the World 

Not the tmiest electric bulb, but the luminous bactena which 
appear on fish or meat and in other unusual pla ces these arc 
much the smallest lamps in the world. Tliey are intensely 
interesting For one thing their overall efficiency is al>out 100 
percent, while that of on electric lamp, only 3 percent* In 
the December issue Prof E. Newton Harvey will tell of them. 

The Remarkable New Caihode^ay Tube 

Dr. William D Coolid^ noted A^tisUint Director of the re¬ 
search laboratories of the General Eirtiiir Company, recently 
announced a cathode ray tube far more powerful than any 
previously known Its significance i«* likely to prove immense. 
Next month, some of its striking effetta will be dcM-ribed. 


PhygicM of the BM 

In iho August issue Dr Sheldon explaincMl some of the bhort 
cominn of the golf ball We knew when this article was 
published that it would arouse conlru\er'y among golf enthu¬ 
siasts It has! In the next issue a golf esuert will answer 
■ome of the questions which the previous author raised 

Other articles on The American To> Industry, The Chimes of 
Catalina Island, The Siientifir Rediiriioii of Garbage, A Held 
of Unique Hybnds;'Snow CrysUi Marvels, Rabbit Skins in 
the Manufacture of Furs, Out of llie Inkwell, Mannen and 
Customs of Ancient Egyptians; Astronomy, Radio. 

MORE THAN 200 PICTIJRF^S 




There ia one beet way to keep m touch erith 
^ leadera hi the wo^’e p rogreee—by con- 
iielendy nadiag the Sdantific American* 


$4*00 bringg tha Scientific American 
to yaa far ana whole year. 


IKANsMI rXTlON 

"^l^liKN ihi (Hnnan, l)i Micthe, an- 
™ notimed lliat In had successfully 
Lrdrisrnulc*d inc.rLury into gold he may 
be said to havi Marled something'* 
tor, ever S1III e, iiuiiirrous sclentisls 
have duplicated or juiralblrd his at 
tempts with varying dc*grce's oi Mucx'ess 
or iailun Every time a ■s.ienlibt has 
aiinouiii ed that traiibinuiation in his 
own hands has proved a succe^ another 
scientibl httb announced just ab vigor¬ 
ously that in hts bands it was a failure. 

The Scirmtific Amenc an trsls, con¬ 
ducted by our Corresponding Editor, 
Prof H H Sheldon resulted in a dem- 
onblralion that transmutation could not 
be efTected by the inelhodb employed 
Now comes a British scientist. Dr Milan 
W. Garrett of Oxford University, and 
tries the same expenment, duplicating 
the methods of Miethc Result: failure 
— no transmutation 

Every time an announcement of this 
sort IS made wc feel a little more cer¬ 
tain that Profcbbor Sheldon was right. 


HISTORY 

O RGANIZATION of history as a 
ocience on a world wide scale has 
begun with the announcement of the 
American Historical Association that a 
permanent international c*onimittee has 
been lormed. A congress of scholars 
specialixing in the historical scioices 
will meet in Oslo in 1928. 

The organiiers of the movement be¬ 
lieve the new movement will free his¬ 
torical scholarship from the national 
prejudices and inhibitions of boundary 
lines, and that the friendly cooperation 
of scholars from all c^iuntries will react 
favorably on all intellectuals in all 
countries and through them on politi¬ 
cians and the people 

If we accept the simple definition, 
“science is classified knowledge," why 
should not history be on exact scicnoe? 
Too long ha'i history been a matter of 
literature and imaginative literature, 
at that If only the nations can agree 
on the facts we will have gone a long 
way to making war unlikely 


SORRY 

l^EW indeed of iis enjoy having our 
■■■ name miMpiolod If our name is 
John Brown and someone addresses us 
as ‘*jumi*s Brttwiu” wr fctl irritated If 
the newspaper s|>ells our name wrong 
we feel we have legitimate grounds to 
commit miirdir 

We have juM dis<i»veied that we mis¬ 
quoted the name of U*»y ^aldo Minor, 
author of “A Tiip to the Bollom of the 
^a,” publishid in our August ishur 
His name is not “Ralph” Waldo Miner 
os we printed it We hasten to moke 
amends. We are sorry. 
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OIL TIGHT 
LESS FRICTION 
LASTS LONGER 


_ loosHla. i 

li^ iiiiinplwtT ofl ■wWH nfl r 



Right down 
the line 


install these vacuum-circulation 


bearings for new economies 


JonevWillunettc Bearings, due to their exclusive 
vacuum^!rculation construction, can bring sub" 
ttantial and frequently striking economies into 
every shew by practically doing away with the 
three funoamental forms of waste, (1) preventable 
power losses, (2) oil losses, and (3) time losses due 
to shutdowns as a result of bearing trouble. 

Jones-'Willamette vacuum^irculation bearings are 
so constructed that they stop oil losses completely 
New users of these bearings are surprised to And 
that oil consumption drops to a fraction of the 
amount previously necdM at the same bearing 
points Elimination of oil leakage also ends dam¬ 
age to products, prevents oil-aoaked Boors, and 
protects electrical windings The perfect oil circu¬ 


lation Jones^Willamette bearings cuts power 
losses to an absolute minimum, for there is no foe 
to friction as effective as a film of good lubricant 
applied at points of greatest load 

And do not forget the losses due to wear, cutting 
and failure of tarings, combined with the even 
neater direct and indirect cost of shut downs 
Joncs-Willamcttc Bearings are giving industry a 
new conception of bearing reliability and long, 
trouble-free wear 

An installation of Jones-Willamctta vacuum-circulation 
beannas, oparating unilar your particular plant con¬ 
ditions, will prove their worth more convincingly than 
anything that can be said about them We shall m glad 
to take up with you the matter of such an installation 
Write for full information 


Willamette Iron & Steel Works, Portland, Oregon 

kinnadiioeh B el ldins . San Prancbco L. C. Snilrii BulUlas, Scattla 


(Jones) o 

Willamette 


VACUUM CIRCULATION 

Bearings 






T he sponflora of Navy Day have sought to establish at 
least one day in each year when the people of the 
ciiunlry will turn their thouphta in a special way to the 
niiASion, needs and activities of our first line of defense 
The United Stales Navy of 1920 is not externally the 
infant Navy which challenged and successfully defeated 
the Barbary corsairs nearly a century and a half ago. Yet 
the some courage, fortitude 
and indomitable will so char- 
OLtenstir of our earliest sea 
commandera has wrought a 
wonderful transformation in 
the last one hundred and fifty 
years Proceeding slowly for 
a lime our small fleet of sail¬ 
ing vessels, manned by dar 
mg pioneers with improvised 
armament, has evoUid into 
the majestic fleet of today In 
177S Jeremiah O'Hricri and 
his followers fought one of 
our first sea battles with h 
main armament lonsisting of 
pitrhforks and farming implc 
ments It is a far cry from 
the crude method of warfare 
to the great aircraft corriers 
and battleships that today con 
stilutc the backbone of our 
Navy 

Slowly, painfully for a 
time, our Navy worked out its 
destiny There were no hasty 
and irretrievable steps The 
Navy's leaders liavc ever been 
men with broad vision keejnng abreast of changing con 
ditions, following the signs of the times, foreiastmg the 
future, their judgment tempered by Uic lessons of the past 
There have lieen no cataclysinic changes in the country’s 
seapowur Our Navy after years of experimentation grew 
out of sail into steam, from the vulnerable aide wheeler 
it proceeded to the protected screw projielleT, wooden 
ships became ironclads until exhaustive tests conclusuely 
demonstrated the all steel vessels of today In the elec 
trical era through which we are now passing our Navy 
has been the pioneer in ihe eleilric drive, the c^st iron 


rendered to the steel rifled guns with cylindrical shells 
weighing ncarl) a ion und carrying a large charge cif high 
explosive for many miles, the itignal flag and -a nuphore 
are now assisted by the farreaihing radio, to the ship 
of the sea ha\c been added its allies, tin vessel of the 
air and the hidden i raft of Uie ilrtp In 1770 our Navy 
proceeded on the surface ul i b \en knots loday it almusl 
equals that speed under 
neath the waters, inples it on 
the surface and multiplie-s it 
inaiiy times in the sky above 
In Its progress the Navy 
personnel has played an im- 
jHirlanl role And the i ounlry 
at large has lioncfitcd by the 
pionc*ering spirit of llu Navy 
man —»t n ntifically, industn 
ally and (ommerc tally By 
fostering, encouraging, and 
assisting nmriufai turirs our 
Naiy's e\]K ninriiial work in 
radio alone lias i onirdmted 
gnally to the welfare of tlie 
Ament ail people The edu 
cationol odiantages of this 
development can hardly be 
overestimated 

< easelfHs progress, unflag¬ 
ging delennination have been 
the keynote of the Navy's at 
litudc Shqw changed with 
the years but the resolute 
spirits of Jones, Decatur and 
^inbridge have lieen perpet 
ualed in their followers The 
nation will be glad to know that tlic progressive spirit 
is still doiniiiaiit in the personnel of iN first line of de- 
fenw and will agree with President Coolidge when he 
said 

“Our American Navy has always been much more than 
an arm of wartime defence All the money that has ever 
been sjveul on the Navv has Iwen returned to the com 
inunity sivcral limes over in diretl stimulus to industrial 
development We may l>e very sure that in the future as 
in the past, the Nnw’s servites to induMry and the arts 
of peace and science will (onlimie completely to justify 
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guns firing round shot a few hundred yards have mir its maintenance* in the highest efficiency" 




















Brlllsh Treaty cnibrr, Suffolk, Spead* 34 kniiu. The tiUndard dbplaecmeni an «H by the Wasblagton Treaty la lOtOOO toiiii« but chla doca not tnclnde any 
fori or rfmer r r frc^wairr, whtrfa will add anolbw 1,500 Ioim. Thia will brinf all Treaty mijiimi up to 11,500 tnna 
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Italian Treaty rmiMsr, Traato. ^undard diaplaernimt, 10,000 lonai fall load, 11,500 tonai lannh orcr all, 624 forii beam, 67^ frcfl mean draft, 19 fret. 
Ounai elpht 50-callbcr, elgbl-lnchi twelve four’lneb anil-airrrafi Klpbl 21-lneb torpedo lubeii In twin monntlnfiu Speed, 35 knoU 



Irenrfa Treaty rruiMT, riHirrtfle Standard fUapUmnenU 10,000 ton*. Lm|rtb over all, 630 feeCi beam, M feeti draft, 20 feet, Gnnai el|Urt elgbtdncbi 
eigbi 2.9-lneh antl-alrrraf1 1 elabi tbmspounder anil-alrrrafi. Sla 21.74neJi torpedo tnbea In two triple monntlasp* Speed, 34 knota 
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UNITtU STATLS I'RETREATY ( HI ISFII “OMAHA’ 


PUplaetment <u comfirirj, 9fi00 (onj Sprcd, 14 knots The Trnatf crutscis wUl be lOfiOO Ions Jupbtcrmenl, uiih a \pi'il nl II innit 


The Treaty Cruiser—Is It Worth While? 

High Speed and Heavy Battery Offset By Poor Protection 

By Honor C Itywaior 


"|HE fltandardixffl cruiser which the Wash¬ 
ington Naval Treaty has brought into 
being IS a ship nominally of 10,000 
tons, but displacing at least 11,500 tons 
with fuel and feed water on board, 
having a speed not less than 33 knots, and a mam 
battery of eight-inch guns. Vessels of this type are 
now under construction for all the major navies of 
the world. The British program comprises 16 such 
ships, the United States proposes to build eight; 
Japan has four on the stocks, France, three, and 
Ilajy, two. Twenty two cniisera of the treaty type 
arc actually under conalruclion, and many more will 
be laid down in the next few years, if current build¬ 
ing plans mature Hiese figures seem to suggest 
that the type is favored by international naval opin¬ 
ion, The facts, however, point to the lontrary The 
treaty cruiser is being enveloped, not because of its 
inherent qualities os a fighting ship, but beuiuse cir 
cumstances have made it the recognised standard of 
cruiser power which no leading navy ran ignore 
Practical naval students are alive to its defects, 
hence the nicknames of “suicide ships” and “tin- 
clads” whieii have been applied by some critics in 
England to the cruisers now being built there. The 
treaty cruiser is, in fact, the unwanted offspring of a 
diplomatic compromisei. Certain American writers 
dnlare that British opposition at the Washington 
Conference to the scrapping of the “Raleigh” class 
cruisers, of 9,750 tons, resulted in the permissible 
displacement of future cruisers being rais^ to 10,000 
tons, which was far above the average displacement 
of cnnsing ships then in existence. Moreover, since 
the “Raleighs” were armed with inch guns, the 
maximum gun caliber of future cruisers was fixed at 
eight inches, lliu story has never been confirmed, 
hut It does offer a plausible explanation as to the 
strange action of the Conference in adopting such 
geomus limits of tonnage and gun-power for future 
enrisers. It is, in any event, a smgular fact that an 
intemationBl conference, convened for the purpose 
of limiting naval armament in every way possible, 
should have promoted the building of ships that are 


larger, more powerful and more expensive than the 
vesseU of iheir lype which were previously afloal 
'fhe British “Raleighs,” having lieen designed for 
the Hperial «4ervi(e of hunting German ruickrs, Hen 
provided Hith a battery of unusual Hlrenglh to eiiabli 
lliem to <lral sHiftly and decisively with siuh 
enemies, and ihi v were further endowed with a 
great radius of action Heni*e iht ir nlativelv large 
displuiTmcnt Howeser, of the 18 new British 
cruisers that were laid down buhNcquent to the 
“Raleighs,” three were of 7,HX) tons, and all the 
others of 4,190 to 4,700 Ions ( onlemporary Jh|»h- 
nese cruisers ranged from 3,500 to 5,()(K) Ioiih 
Hence the average displacement of cruisers m the 
pre Conferenc'e period was not ahuvc- fMHK) ions 
In deciding to increase this average by 1,000 Ions, 
the Conference ex|»erts can hardly have foreseen the 
consequences of their act The maximum tonnage 
lunit has inevitably become, in prnclici, the mini 
mum, for as soon as one power started to build 
10,000-ton cruisers, the olhir powers were rom- 
pelled, in self defense, to follow suit As a result, 
scores of sliips that would ordinaril) have remained 
effective for years to come, have l»een prematurely 
rendered obsolete, while the cost of rruiscr lonslrui.- 
tion has risen by at least 33 percent Nor ih this all 

Treaty Cmlocr Not Adaqnalely Armored 
Previous to the Conference ihire Here only 25 
cruisers being built, ten of these being American, 
nine Japanese and six British—the latter repn^sent 
ing the residue of war-time programs. Since the 
Conference, however, no fewer than 19 new cruisers 
have been laid down and authorized Of these, 15 
are British, 12, Japanese; nine, French, eiglil, 
American, and five, Italian In the face of thest 
figures it is impossible to deny that the Washington 
Treaty has tended to swell the volume of niw cruiser 
construction instead of diminishing it SiniT 36 of 
tbe 49 post-Trealy ships are of the 10,000-ton rlas% 
It IS evident that this class will predominate 
The “standard” displacement spefiRed in tlie 
Treaty is misloadmg, in that it does not include any 


fuel or resene feed-HOler, two item** which together 
may uicount for 1,500 ton-i llcnie the true Height 
of a Treaty cruiser as ready for sea is likely to be 
11,500 Ions, a figure approaching the displacement 
of many a pri driadnaught battleship Hut, whereas, 
the old linked Cfllilier liallleship (urried u large 
amount of defensive armor, the Treaty iruiser is 
signally deficient in this very important attribute of 
proKMtioii Admiral von Tirpil/ nho inspired the 
design of the German Iwtlle i niiserH present at Jut¬ 
land, used to sttv that the firnl requirement of a war¬ 
ship was that it should remain afloat and keep its 
fighting (qiiipiiieni intait to thi lust moinent This 
principle hus certainly eiidnidipd in all the German 
ships hiiilt during hin adiniiiistration Siifh units os 
the (rOfben, the SVyf//i/j and the Drrfflinger came 
Hithin nirn'*urrnhle distance of the ideal of unsink- 
ahility In the Rntihh battlecruisers, on the other 
hand, hull proteiiion hud been sui nfired to speed 
and giin power No impartial student of the Battle 
4if jittlund fan doubt which of the rival theories vin¬ 
dicated itself in that engagement 

In the case of the Treaty cruiser, the naval de¬ 
signer IS up against a haflBing problem He is asked, 
first of alt, to provide for a speed of at least 33 
knots, which entails great length and the installation 
of a very high powered steam plant He must 
further allow for a halter) of not less than eight 
eight inch, 20 ton guns, besides on adequate number 
of anti ain raft pieces and lorpi do tubes Spare and 
weight mubl also he reserved for a large fuel supply, 
and for the arromniodation of some 800 offirers and 
men Even if the attual displacement of the ship 
Ih taken ns 11,500 tons, it follows that, after all 
these requirements have been met, u vrry slender 
margin will be left for prolertive devices Even a 
partial waterline belt of armor thick enough to resist 
shot of medium ralilier hiH be out of the question 
The ideal protection for smb a ship Hould lie a 
vaulted deck completely en< losing ull the interior 
Bpuc'es and having a thickness of four iiulics over 
siifh vital parU as iiui(hiner\ and muga/ine spaces 
but the weight would, of fourse, be prohibitive 
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SPANISH PKFTRFATY CRUtSFR “PRINCIPF AIFONSO* 

Aorr al Jtapi it mrt 7 8SO iom full I a1 fJHX) / nt SfedJJhitt Armor to thrt inch on nidca one to l^^tnch on decks 


Prnliably tlie l>est that i in be done to work in thin 
hnn/ontil platiiit? on the witrrlino amidships, asM) 
ciuted with «<UlI decks over the magazines 

hrihrs and in^ims hut even at its slronp^est point 
this ddensi would l>e {Mnelrul le hy th( six inch 
at medium raiipe and by the pir,litin<h ,^un up to 
extreme f ghling distance Itwiuld hiwivrr Mnt 
lh< purpe sc of diM:(uraping th« use of the lai^e 
capiniv high expl isivf shill 

rhr frcaly cruiM.r would still have insuAkicnt pro 
ti I li) 1 I v( n if the shij s it hud to in< 1 1 in battle wi re 
armed with mx inch guns But it must Ic pared 
to encounter advi rsirus which are arnii d like ils«lf 
with th( eight imh gun a weapon disthaiging 2id) 
pound shells with a velouly of KKM) foot seconds 
ar d a inurzie energy alnn si thrice lliat of the six 
imh pieci It has on cfTMlivi ringi if at least 
If 000 yards The latest Fluwick eight imh 50 
caliber model is rredited with a bring rati cf five 
rounds a miiiuti but in sinss t f a*lion four rounds 
a minute [>er gun fiom twin me unted guns probably 
represents the hif^hcst rale attninal h A Ircaty 
cruiMT should thus It able to dischirgc J2 ei„lil 
inih shells a minute making a total weight of 8 120 
pounds 

The artillery power of these ships is indeed ex 
iremely formidulh, a fact that linngs into sharper 
contrast thur shoitcomings m the matter of protec 
tion Ihc ivcrige lattkship thmgh presenting a 
big target, ib abh to endure a greit deal of ham 


iiicriiig without being placed hors de combat, beoaubC 
lur vital parts are behind Mout armor and pro 
jeciilos that hit her in other places would Ik unlikely 
to inflict fat'll injury But the Treaty cruiser is in 
1 very different category 

Diagrams of ihi french Duquesne a typical ship 
(f this (lass show that nun. ih'tn four fifths of the 
Ictal hiiplh of hull is (I wdtd with magazines and 
machinery Then fore a projectile biriking the hull 
anywhere save at the bow or sii rn would lie liable 
t 1 cause ?K^\rre and possibly fatal injury The 
Duquesne herself is leporlid as having inch 
armor on the sides and the same thiekmsb on the 
gun turrets It is doiil iful whether this platitif, 
would lie proof against the splinters of an eight inch 
shell, it is utterly useless as protection Be^ainsl direct 
hitb (ven from small c ililer gunfc 

Vulnerability to Torpedo Attacka 

As for the undciwiUr protection of Treaty cruis 
ers the opinion of Sir ( eorge Thurston, a well 
known British designci miy be quoted \X^ntJDg last 
year in Brasscys Naval Annual he said The 
inUnor of suth a cnii'K^r is so fully occupied by 
Ifilirs, machinery and magazines that it is not 
buniaiily possible to provide by bulkheads water 
lipht eumpartmenlb or other methods of underwater 
piulcetioii iramuniiv ficiii torpedo or mint attack 
fherefore while in the interest of ordinaly softly it 
is advisable to keep the vilils as far away as possible 


fiom the sides and to subdivide to the fullest 
possible extent, it must be recognized that the ex 
plosion of a lirge mine or of a torpedo with a 
jcweiful warhead would, in the majority of cases, 
utlerly wreck and destroy the vessel ” 

Fvi ry ship of war is exposed to the risk of destruc 
tiun but hitherto it has always been the practice, in 
vessels of major tonnage to minimi/e this risk by 
allotting a substantial perrrntage of the total dis 
plsecment to protective devices Fhis policy is a 
wise one from every point of view A fighting ship 
tluit cannot survive a reasonable share of punish 
mint IS not worth her exist It is difficult to escape 
the conclusion that the design of the 1 reaty cruiser 
IS fundumcntally wrong IhebC ships are simply 
speed maihineN vuliieiable to a degree unprece 
(kntecl, and with the lictieal advantage of powerful 
armament neulialized by inability to resist a single 
well placed salvo Yet each will cost from 12,500 
000 to 15 000 000 dollars, and—what is of inhnitely 
giealer moment—the lives of 800 men will be in 
volved in the fate of the vessel 

The Treaty cruiser 1 % in effect, a hybnd type, 
brought into existence under abnormal circumstances 
Hire, surely, is «ne bodion of the Naval Treaty that 
Blands in uigenl need of revision It should be one 
of the aims of the next disarmament conference to 
limit the displttiement of future noncapital ships to 
000 tons or less and their armament to six inch 
guns 



BRITISH PBriRFATY CRLISFR ENTERPRISE" 

yormal tli%plaLt mnt 7 tOO tons full load 8 800 tons Ltngtk over all, 570 leet Speed, 33 knots Side armor /!4 M tAraeiacA, decks onesnek 
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A DEMONSTRATION MODEL OF THE PARACHUTF 

Thu lUiutration serveg to dfptct the relatiotuhip between the parachute and the air* 
plane which it lUpportMt particularly as to the fastening between them 


THE PARACHUTE OPENING IN Mil) AIR 
Dropping at an estimated rate of 38 feet per second, the airplane was brought to earth 
safely by meafu of the parachute shewn tn the act of opening 





; 'Jfo ; t.'V 


JUST AFTER A SUCCESSFUL LANDING 

Although the under^-carrtage uas said to be slightly damaged in the inutal test, all 
concerned expressed theu hopes for the ultimate success of the device 


THE PLANE. THE PARACHUTE AND THF PILOT 
This photograph shows the Mrachutr piled on the fusdane after what u said to be the 
first \ucce%iful landing of n plane by means uf a parachute 


Parachute Garries Airplane to Earth 


The first landing of a plane, supported by a parachute, ever made m the 
United Stales, was reported recently The pilot, R Carl Oelsn of tlie San 
Diego Naval Air Station shut off his motor at 2,^ feet altitude but, it 
Is said, made no attempt at gliding The plane landed m one minute and 
six seconds after falling at an a\erage speed of 36 feet per second. The 
descent appeared rapid at first, but whs checked as the parachute opened 
The plane then swung from side to side, but as it approached ihc earth 
Its descent became steadier The plane and parachute settled to earth in 
a slight hollow, suffering some damage to the landing gear The final 
speed at which the plane landed was esUinated to be eonsiderably less than 
the average speed. The application of the parac hute to the support of the 
entire plane is the joint indention of Harry B Doucett, Chief A\iation 
Machinist’s Mate at the San Dirgo Naval Air Station and of H R Russell, 
maker of the so-called Riissrll parachute Lieutenant P D DonnoHy, also 
of the San Diego Air Station, predicted that the tests would lead to the 
design of aircraft in which the passenger compartment would be detach¬ 
able, so that in the e\ent of serious accident m the air, the pHoi would be 
able to deliver the whole compartment safety to earth In the experiment 
described, plane, pilot and equipment weighed about pounds Tho 


parachute wiighcd about sixty pounds and was SI feel in diameter The 
plane used in iln lent was spiM tally rcliuill to strengthen (he midship section 
of the fuselage which would recei\e llie greatest strain as the paruthute 
opened The parat liule was inslalNd in such a manner in the fuselage 
that It could readily be disengaged b> the pilot It was designed to be 
carrud liaik by the wind, then opened and swung upward by tiu uir pres¬ 
sure until it OCX upird the position shown in the photograph of llie model 
A special (radio of sieel and aluininuni wu'i built into hiuvy ctnlcr wing 
struts The size of the parachute was dctennim d from previous expert 
enee, to gne a landing speed of not more than tw< nly fret per aetond 
As an ( xira pmaulion the landing gear w is strengthened to withstand an 
unexpectedly severe landing shock The expt ninent is undoubtedly inter 
esling, but it cannot he said to |>e ronclusue In the most diuigeroiis aenul 
difficulties, aueh as when the plane stalls a short distance from the ground 
and giios into a spin, there would lie no lime to ust the parachute At 
greater altitudes it is much simpler for the pilot and erew to jump in 
individual parachutes Bui for coiiimernal cruft (.urrving several passen 
gers uinermd in parachute jumping the development is not without interest 
We may cxpee.t to heor more of this dcviie in the future 
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The Excited States of Atoms 



ANY of ui who count our6cl\r8 huII 
)oung remrmbrr ihc definition in our 
text books of cliemistr\, "‘Atoms are 
iho indivisible toiiNtituents of matter ” 
It IS said that u >nuiig •^Indent, who had 
buldl\ suggested a possible subdivision of atoms to 
< xplain some phenonn non and was sharply remind 
ed by Lord Kelvin that the \rrv word atom is the 
Creek for indivisible, npliid, ‘There you see the 
disadvantage of knowing Gretk ^ 

We now know that c\( ry ulom is a (oniplex struc 
ture, (onsisling of a positive electrical charge of 
known amount and a definite number of negatively 



By Karl T. Compton 

Profmsor of Phyiaii, rriDorton University 

is disturbed in various ways. Only a few of the 
simpler and more striking effects of such disturbance 
can be discussed in this brief space. 

Most fruitful of all methods of studying atoms 
ban bc'tji the examination of the light which they 
emit under various btimuli, together with the con 
V( rso hludv of the kinds of light which they can 
absorb under various cunditions 

Light passing through a slit may be brought to 
a focus by u lens, ho as to < usl an image of the sht on 
a Hcreeii If a transparent pnsm is interposed, the 
light ravs are bent, different colors or wavelengths 
of light being lient differently, so that there are os 

FIGURE 3 

Rclow* Grotrimn diagram of 
* energy states of mercury 

■ ■ ■ — fhoffono/ fine* jnaw rmui- 

I I 11 iKfiu between Mtate% whuk 

■ i — 1 produce prominent linee in 

^ ' mrrauy tpectrum Letters y, 

g. A, et cetera, indicate color, 
numbers indtrMe wavelengths 


sJiow that light IS emitted or absorbed by the atom 
only as it changes Its internal structure from some 
one of these states to another. This can be illus¬ 
trated by the so-called **Grotrian** diagram of hydro 
gen. Figure 2. 

The heavy honiontal dashes represent the possible 
states of a hydrogen atom and the vertical position, 
or level, is proportional to the energy contained by 
the atom in these states The state of least energy, 
which we can take ah the aero energy state, is t^ 
^normal" state of the atom, that la, the state in 
which all hydrogim atoms are found unless some 
source of energy is actmg to increase their energy 
to that of the other stains, which are called the 
* excited** states. The differences betwe en these 
stales are known to be due to diffcienoes in the 
arrangement of the electrons which exist outside the 
nucleus, probably in the shape and sise of their 
elliptical orbits In a hydrogen atom there ts only 
one e|ei4ron, so that each of these states corresponds 
to Hoine one of the possible orbits of this electron 




charged electrons arranged around the positive 
charge, and probably moving in orbits like planets 
around a sun 

Another old and rather deeply rooted idea is that 
an atom ts an entity, possessing always the same 
definite specific properties. This concept, like that 
of the indivisible atom, has had to be discarded 
We now kituw that every atom is capable of existing 
in ail infinitely infinite variety of states which may 
differ markedly in chemical and physical properties. 

A well established iiirthod of investigating any 
object IS to stir it up and then see what happens 
In dealing with atoms, which cannot be seen, this 
IS the only available method of examination All 
our knowledge about atoms has come through the 
finding of B consistent line of interpretation of what 
happens when matter (a complex structure of atoms) 
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Lrolrian diagram of the energy states of hydrogen 


FIGURE 1 

Asovt (a) Diagram of ^pec 
trum of hydrogen Jiouing 
senes of lines i,2.3.ef cetera, 
in ultrovudet, rreries 4, S 6, rl 
cetera, in the visible and near 
ultrm^et, and series 7, B, 9 
rt cetera, ui infrared Th* 
dLstancet from the lift are 
proportional to light vibration 
frequencies Fffarr / (bl 
Hortion of the spectrum of 
iron The numbers are wave 
lengths in unUs of OJXMMiOOOl 
centimeter The ettrrme left 
end of the jp«c/rwm !u% in 
the violet end of vinblr region 


many separote images of the slit cast on the screen 
os there are different colors of light in the source 
If all wavelengths are present, os m light from an 
incandescent solid, ihew^ images merge into one an¬ 
other, side by side, and the result is the familiar 
continuous or rainbow npetlruin. But if the source 
of light 18 a luminous gas, then only light of certain 
definite wavelengths is found to be present and there 
IS a corresponding set of images of the slit, each 
in Its own color and in a position on the screen 
which depends upon its wavelength. Thu set of 
colored images is the “sperlrum** of the gas. If the 
screen is a photographic plate, the arrangement de¬ 
scribed above IS a spectrograph—capable of giving 
a jiermaiient photographic record of the spectrum 
The spectrum of a gas is an extraordinarily def¬ 
inite thing, absolutely ciiaractCTistic of each partic¬ 
ular gas Some spcitra are very simple, others are 
very complicalrd. Figure 1 (a) shows the simplest 
spectrum, that of hydrogen, and shows that the spec 
iniin winch the eye can see is only a small part of 
the entire bpectruin which can be investigated photo- 
graphiiullv, or by other methods. Figure 1 (b) 
shows a small section of one of the most complex 
spectra, that of iron vapor 

The remarkable definiteness of the spectrum of 
each kind of atom at once suggests something very 
definite in the structure or behavior of the atom 
These “somethings” are the “stales” of the atom, 
and experiments of the sort to be described later 
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In the nonnal sUle this orbit u very smalU the 
electron remaining always close to the nucleus (about 
one hundred millionth of a centimeter from it). 

The states of larger energy correspond to larger 
orbits, and the increased energy is due to the work 
done in pulling the electron to a greater distance 
from the attracting nucleus. The doited line at the 
lop iH the state in which the orbit is so large that 
the electron flies away and u lost to the atom The 
most strikmg feature of the atom u the existence 
of these diHcrete states or orbits, instead of all varie¬ 
ties of orbits as are possible in gravitational mo¬ 
tions. 

Everv change of an atom from a state of higher 
to a Htatr of lower energy is utx.’ompanled by the 
emission of light whose vibration frequency (the 
reciprocal of the wavelength) u directly propor¬ 
tional to the difference in energy of the two states 
Thus, if ITj and IF, are the energies of the two 
Hlate^ the change from state 2 to state 1 gives nse 
to the emission of light of frequency v given by 
IFj — IF, Av where h is known as Planck's 
constant. Thus we see that in changing its state, 
an atom radiates in the form of light the energy 
which It loses in the change. If it changed from a 
low to a higher energy state, the oorresponding 
amount of light energy of the frequency must 
,be absorbed from the agency which causes the 
change. 

With this explanation, it may be teen to be pos* 
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Mible to unra\«L a cojiiplicaled npecirum so at* to 
find out jurtt what energy states must be assumed to 
exist in the atom in order to art ount for the observed 
spectrum For instance, the spectral lines marked 
I, 2, 3, A —in Figure 1 (a) are due to transitions 
between energy states as indicated by the correspond 
ingly numbered diagonal lines in Figure 2 The 
notation S, P, D, F, et cetera, has a significancr 
which 18 most simply stated by saying that, usually, 
only those <hanges of state owur which are between 
adjacent columns, that is, from S to P, D to P, P 
to D, et cetera, but not S to F, et cetera* 

Figure 3 shows a portion of the similar Grolrian 
diagram of the stales of mercury, with a few of the 
(iiangcs of stale which produce the prominent lines 
in the mercury arc spectrum designated by y, g, b, 
u V, and so on, ai'cording to the tolor or ultraviolet 
ciiaracter of the light emitted in the change. The 
numbers correspond to wavelengths of the light in 
units of one hundred millionth of a centimeter. 

Atoms Absorb and Reradlate Ligbl 

We now pasa to another phase of investigation by 
which the validity of this energy slate explanation 
of spectra has beem placed on a direct expenmenlal 
basis. From among numerous types of experiment, 
two of the simplest and most significant are the 
following 

(1) Optical Excuation (Figure 4.) Ordinary 
mercury \apor, for example, can only absorb light 
of wavelengths corresponding to transitions from 
the normal state, os shown by the various Bjicciral 
lines in the senes 1, 2, 3, el cetera, and 4, S, 6, 
et cetera, in Figure 3 To all other light the normal 
vapor IS transparent Suppose that a bulb contain 
ing meniiry vapor is placed in a beam of ultra 
violet 2336 light (that is, light having a wavelength 
of 2536 ten millionths of a millmielcr or Angstrom 
units), c-oming from any convenienl source such as a 
nearby mercury arc. Some of the merturv atoms, in 
absorbing this light, are “cxcilid" to the stale a, 
whence they sooner or later revert to the normal 
state and re-emit the 2536 light Thus the mercury 
vapor absorbs 2536 light and rcradiales it in all 
directions. This reradiated light, called “resonance 
radiation," has been extensively investigated by R 
W Wood. 

If mercury vapor i^ illuminated hy violet light 
4358 nothing happens, sinc'e the mercury atoms in 
the normal state cannot absorb it But if illumi¬ 
nated iimulianeoMly hy 4358 and 25.'J6, then there 
ia emitted hy the vapor light of the four wavelengths 
5461, 4358, 4046 and Z536 as a result of the follow¬ 
ing prof^ess- first, merrury atoms are excited to stale 
a hy absorbing 2536 light, second, these atoms now 
in sUte a are able to absorb 435B light and some of 
them will do so, yielding excited atoms of sUte 6. 
Prom states a and 6, there are possible the transi¬ 


tions lu lower energy stales wliuli Mint tin liiiii 
spe<‘tral linea mentioned above In a Miuilar way 
the various energy states may lie oplirally exiitrd, 
one hy one, and the Grolrian diagram vcrifK^d step 
by step 

(2) Excitation by Electron /in/xn/ A not hi r way 
of supplying energy m dcfinili ainouniM lo atoms 
IS to bombard them bv elet irons whose kinetic • nergy 
IS controlled in the following niatiiit r 

In a gloss or quarU htilb a filament K is bcatcd 
lo iinandesccnce bv ■ urrent from a battery A, and in 
this condition it emits elcilrons whicli are drawn to 
a perforated gauze O by applying Intwr^ii K and G 
a \ ullage V from a battery B Many eleiirons puns 
through the ojienings in the gauze and lollidi with 
atoms of gas If llie voltage V is large enough, 
this bombardinent suffices to change the atoms from 
their normal to their various excited states, and in 
returning to their normal states they emit a spix 
tnini, which serves to identify the slules lo which 
they have been changed by the boinbardmeiit This 
Hpectrum w examined by loncenlraling the light 



FlOlihE 6 


whnh IS produc*ed on the mIu of u h|MHtrogrM|>li, bv 
means of a leiu L 

The exjiennieiital procedure i** to nn rcuHt the 
bombarding voltage V in small ste|w, and exumint 
the sjiectrum at each step In «use tin bulb conidiiis 
nienurv vapor, for example, no light at all is pro 
dueed bv the bombardment if V h hss llian 1^9 
volts At this vollagi* the line 2'>,l0 apjH'ars m the 
spectrum, but no oilier line appears (exivpl faintly, 
due lo fuinpluating phenoiiiena) until tlw vollagi 
IB imreused to 0 7 volts, at whiih ihr line I8V9 
appears Similarly llie other line^ a|)|>eur oiii by 
one os the voltage is raiMxl until, at 10 4 \olls, the 
entire arc spertrum is present 

Now the kimtii energy of an (In iron whuh lias 
moved through voIk h en-.ily lahnlaled, and 
when this is divided by Planik’« lonstonl h we have 
exactly the frequenov corresponding to 25.16 light 
Similar laUulations give tlie other lines of the incr 
eury Bpectrum, and some of these are indicated lo 
the right in Figure 3 Thus we liave made a diroci 
measure of the energies of the various stales of 
mcaury aud venfied the energy Male diagruni which 


was Miggt^Ud li> iiiterpnt tin s|)Cilriini Similar 
*4tndieH of other ga&cs and vapors have been made. 

A Hern's of brilliant investigations, principally by 
Kruni k and his pupils in (^ottiiigcn, has disclosed 
the fa« t that the i nergy Nlored up in rx< ited atoms 
may be used in other wu\s than to produce light, 
and this diMoviry will donlHlfs^ have wide appli 
lutions in ihtiiiiestry anti in the art of illuminaliou 
A single illiiHlration, taken from work done in 
Princeton hy Professor Taylor and his collaborators, 
will w'rvi to Hiiggest the pnssibililjes of this discov 
cry III (hemiHlry 

It iH well known llml hydrogen, 11^, and oxygen 
O , when iiiixtHl, ilo not i oiiibiiie unless ignited, and 
then they lomhine with explosive \iolenrc to form 
water, lIjO But they may bi" ulherwihC united 
through'the agtin v »)f rxtiKd atoms as follows 

In Figure 6, QQ is a quartz tula’ A glass tube 
GG IS provided with iih niiry elwirodes MM and 
evai iiuted. Oxygen and hydrogen gases are made to 
stream through the quart/ lube and a mercury arc 
18 mainlained in the surrounding tube Although 
the oxygen and hydrogen in the quartz tube are in 
teiiMly illuniiiiHted hy light from the mercury arc, 
they are unuffected thert hy sinee they are transparent 
lo those waveleiiglhH of light supplied hy the mcr 
mry arc, and thus absorb no energy from it 

Whal Is PhotfM*aUlysis1f 

If, liowe\er, the oxygen and hydrogen are bubbled 
through miruiry, hh at A, so that they carry alonp 
with them a little ininury vapor into the quarti 
tuU, the gases emerge i*f)iiibiiied in the form of hv 
drogen p4 ruxidt, II.O. Tlie uclinn is this the mer 
Lury alniiiH within tin quartz lulie absorb the 253f 
liglit from the meniiry arc and arc changed lo ihf 
ixtilixi stole II Figure 3 If a meriury atom while 
m this exMtid Hluti inllides with a hydrogen mole¬ 
cule, Its I nergy mav be Iraiisfirred in the moleciik 
and IS Millie lint to split this inolei iile into two sep 
arale atoms In this atoinn state the hydroger 
.Moms arc able sponlaneoiiHly to start the reartior 
whnh leads lo the prodm lion of hvdrogen peroxide 
flic nnrciirv vapor emerges from the reaction un 
i hanged 

Tins “photofal.ilyln" ninioii is typnai of many 
others, sufli us that of ihlorophvll in leaves to rrn 
Her sunlight ilTisiue for plant growth and that ol 
“^‘iisiii/ers’' in pliotographii work Thi disiovery 
of thi reason for thene inlnlytu k linns will doubt 
bs4s expedite their appln ations to many pur 

poses 

It IS nali/ed that so liriif a "iirxey a- thw cnniio 
!>«' iomplele It ih Imped iinl\ that it may serve U 
disclose one dirix-tion of reeenl re>earrh in this im 
l>orlutit bram'h of utomir physus and to suggest ih 
point of view, the methods and the possible applies 
lions of this work 
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Our Point of View 


Lnjust Censure of the 



L were filled wilh amazeincnt and in- 
dignatiun on reading the hndings of 
the Robton ins^icc tors of the United 


Staten Sleainbout Iiivtiettum Service on 

-^ the milking of tin S U, an recorded iii 

the daily jircns Althougli the meatnboat lUMpertorn 
found that, os the result of In r dibubcying the rules 
of tlie road on die high seas the City of Rorw* 
caused the loss of a iiuvy ship and the death of 
thirty-three officers and men of the Navy, they im¬ 
posed an amazingly slight penally by su^iiiending 
the captain and the male of the law breaking ship 
for only nine nionlhs If the extent of the |)eimlLy 
IS to be taken as a mcasv^^ tif the gravity of the 
offense, these sUamboat insfiertorfi cannot l>laine the 
public if It believes that they have a ,very slight 
regard for the sanctity of the Internalional Rules of 
the Road on the high seas. 

Hub IB bad enough, hut when these gentlemen 
proceed to cost a slur upon the ill fated officers of 
the ship who were sent bo summanly to their death, 
they are insulting the Navy of the United States and 
are doing grave dishonor to heroic men who died in 
the faithful performance of' duty Just luten in this 

^We are satisfied,’' nay the inspectors, “that had 
the officers on the 5-5/ been under the jurisdiction 
of this service, action would have been taken against 
tbeir license had it been possible " There is a sug 
gestion of spite and a very strong flavor of gross 
imperlinrnce in thu statement Whatever the steam 
boat inapectoTB may think of the International Rules, 
the officers on any Court Martial or Court of Inquiry 
held in our Navy have and always will have for 
these rules a most profound regard. And judged by 
these rules, not only was the navigation of the S Ti 
abeolutcly correct, but if she had changed her 
course or in any way maneuvered to avoid the Ci^y 
of Rome, os the steamboat inspectors suggest she 
should have done, her officers would have been guilty 
of a direct bnath of the law—as we shall now show 

Article XI\ of the International Rules reads 
**When two steam vessels ore crossing, so as to in 
volve the risk of collision, the vessel whirh has the 
other on her own starboard side,** in this rase the 
CUy of Rome, “shall keep out of the way of the 
other” 

Article XXI “When by any of these rules one 
of two vessels is to keep out of the way, the other,” 
In this the S 5L “shall keep her course and speed ” 

When the ship whuh is obeying the rules sees 
that the ship whirii is breaking them is coming so 
dose that the risk of collision is great, then and 
only then is she justified in not keeping “her course 
and speed” When the S'>/ saw that the Cuy of 
Rome was making colludon imminent, she endeav¬ 
ored to turn away, for when she was raised her 
rudder was found to be swung over to starlxiard 

Hie International Rules of the Road are based 
upon rrnlHTies of experience, and they utnslitutr 
one of ihu greatest safeguards to life at sea If 
the Steamboat Inspection Servu*e of Uo*ilon lakes 
upon Itself to suggest that the navigating officers of 
ships should do anything else but most rigidly ob¬ 
serve these rules, we think It is about time that this 
local steamboat iniperlion service be itself subjected 
to very drastic inspn tion 


Six Years' CMI Supply Left 
Till- preliminary report to President Coolidge of 
the Federnl Oil Conservation Board, reiintly made 
public, that m the proved oil sands of the 


United States there is sufficient oil to keep the United 
States going for only six years. Hence the Board 
emphasizes very strongly the need for taking imme¬ 
diate measures for oil conservation 

111 creating the Board, the President called in 
four members of Lis Cabinet namely. Secretaries 
Work, Hoover, Davis and Wilbur, representing re 
bpeelively llie Departments of the Interior, Com¬ 
merce, Labor and the Navy A more authoritative 
Board could not exi^^t, but in order to give to its 
findings the highest industrial and financial author 
ity, invitations were sent to the large producing, 
refining and marketing companies of the country, 
who gave full cooperation in securing the required 
data Moreover, some of the moat expert engineers, 
geologists and owners read papers at the various 
meetings of the Board, that showed an evident de 
sire to bring out all the facts and make a frank 


Maintain the Treaty Navy 
There ia one outstanding policy for the 
nation to follow with regard to the United 
States Navy, and that is to furnish suffi- 
aent appropnetions to mamtain the Navy 
in the rank assigned to it by the Treaty 
of Washington, This rank is detenniiied 
by the fonnala “5-5-3** as applied to Am 
three leading navies our own, and time 
of Great Britain and Japan« Save for 
the annuel oatburst of our venerable 
fnend, Rear Admiral Rodgers at the 
Williamstown gatherings, our naval offi¬ 
cers have accepted the Washington ratio 
and are now baling tbm efforts to main¬ 
taining our Treaty Navy in a high state 
of effidency. This is as it should be, and 
ui connection with the Navy Day cele¬ 
bration they can do most valuable work 
by impressing upon our dtisens that the 
Navy is our first arm of defense, and ffiat 
so Iwg as we maintain it on a par with 
that cl Great Britain, both as regards 
material and pmonnel, our interests upon 
the high teas wiU be ^y secured. 


statement of opinion Hence the report, which is 
signed by the four rabiriet members above men¬ 
tioned, IB a document of the very highest authority 
In these days of propaganda, it is refreshing to 
receive a document dealing with a great national 
problem, whose statements may be acrepted without 
a shadow of a doubt as to their truth and im- 
partiahty 

The findings are fully in keeping with the facts 
which the Scienlific Ainernan has brought out, dur 
ing the post few months, in its articles on the oil 
industry The report slates that the total present 
rc-serves in pumping and flowing wells is estimated 
at L'>00,(XX),000 barrelM But in spite of this vast 
resirve, it is estimated that, theoretirallv, the supply 
of oil rnnnot be estimated to meet the demand of 
the United States for more than six consecutive 
years 

Perhaps the moat important part of the report 
IS that which deals With unrestricted drilling and 
the great waste which attends it The facts which 
we unearthed in our own investigation of the prob¬ 
lem are fully indorsed In some caws indeed they 
arc exceeded, as for instance when we read that m 


the Cushing field in Okloboma the waste of gas 
amounts to 300,000,000 cubic feet of natural gaa 
per day or 100,000,000,000 cubic feet a year, which 
the report affirms is the equivalent of 5,500,000 tons 
of coal 

The Board emphasizes the need of cooperative 
drilling, but it evidently considers that this should 
be done by mutual agreement among the leaders of 
the industry and not as the result of direct legisla¬ 
tive action. With thu policy we are ui entire agree¬ 
ment, although It would be well for the oil industry 
to realize that unless unrestricted drilling is stopped. 
Congress, in sheer defense of one of the nation’s 
most valuable war reserves, will be under the neces 
sity of taking direct control by legislative enactment. 

Alfred Ely Bmmch 

September the first of the present year marked 
the centennial of the birth of Alfred Ely Beach, who 
for nearly half a century was the editor of the 
Scientific American. Although bo was but nineteen 
years old, young Beach was not without antecedents 
and experience in such literal^ work, for he was a 
nephew of Ben Day, the founder of the New York 
Sun, and was also the son of the second ovmer of 
that paper, furthermore he had seen a few years 
of active work on his father’s staff 

Young Beach's life opportunity came in 1846 
whet> he learned that the Scientific American was 
for sale and he immediately wrote to his former 
schoolmate, Orson D. Munn, asking him to come to 
New York with such capital as he could furnish 
and share in the new and promising venture Young 
Munn acted quickly, for he at once gave up his jol^ 
married, and came to New York with his bride 
Thus was formed a partnership which lasted for 
fifty years The Scientific American, under the care 
of its young owners became the Mecca for inventors. 
Reach possessed a keenly inventive mind and was 
always ready to advise and assist gratuitously any¬ 
one who was working upon a promising device 
Hence Munn & Company were the early confidants, 
advisers and friends of some of America's most dis¬ 
tinguished inventors. The writer has he^rd Mr 
Beach, in his later years, tell of one of Edison’s 
visits to the office, when the inventor placed a small 
box provided with a crank upon the editorial desk. 
At Edison’s request Beach turned the crank, when 
he was startled to hear a voice issue from the box 
exclaiming, “Good morning, mr, how are you?” 

Mr Beach was himself a prolific inventor and 
among his own inventions, perfected when he was 
not yet of age, was a typewnter which embossed 
the letters on a paper tape for the blind to read. 

Learning that the British Poatmaster General was 
developing a scheme for transmitting the mails 
through pneumatic tubes, Mr Beach devised a tube 
and earner which would not merely transmit mail, 
but would automatically collect it from the street 
letter boxes en route Then, in 1869, he obtained 
a charter to build such a tube from the Liberty 
Street Post Office to the Harlem River, but with the 
proviso that there must be no npping up of the 
street This was never built, but to meet these con¬ 
ditions he devised a hydraulic tunneling shield and 
by its use he built a full-siccd experimental tunnel 
beneath Broadway from Warren Street to Murray 
Street This tube remained in existence, though 
blodced up, until the construction of the B M. T. 
Subway a few years ago. These and other inven¬ 
tions of leH importance show that, like Seldon, Mr, 
Beach waa a pioneer inventor. 
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Mars Again Our Neighbor 

Recent Photographic and Other Investigations With Instruments Instead of the Human Eye 
Confirm the Majority of the Conclusions of Lowell Concerning Mars 

By Henry Norm Ruasell, Ph.D. 

Profnsur of AatroDomyt Prlnreiou UiuTersity 
Reaearch Aaaociate of tbo Mu Wilaon Obacrvaiuiy of ilie InntitulioD 


H IHE principal astronomical event of No¬ 
vember this year is undoubtedly the 
opposition of Mars, which occurs on 
the fourth at 4 a u , Eastern blandard 
Tunc 

All through this month, os through October, the 
pUnet will be the object of intensive studies of 
vaned sorts, for the opportunity which the occasion 
affords is a good one Although not quite so close 
to the earth os m 1924, Mars in more favorably 
placed for northern observatories—being in Anrs— 
and some 15 degrees nortli of the celestial equator. 
His dtstonce, which at his closest approach on Octo 
her 27th is 42,500,000 miles, increases gradually 
and, by the end of November, reaches 52,000,000 
miles Even so, he is closer for almost the whole 
month than he ever comes at an average opposition 
This mokes him a brilliant object His greatest 
brightness at the beginning of the month corresponds 
to the stellar magnitude - 2 1, that is, he is of nearly 
twice the apparent Lrighlness of Sinus and just about 
equal to Jupiter Uy the end of the month he has 
loot half his light, but he slill exceeds all the stars, 
except Sinus. His northern declination makes him 
nse early—ah 5 10 pm on the first, and more than 
two hours before this on the 30th, and he is visible 
practically all night 

With the telescope, Mars presents a disk which is 
fully 20 seconds in diameter at the month's begin¬ 
ning and nearly 17 se<'onds at its close With a 
magnifying power of 100, be looks larger than the 
full moon—although tins would not be recognised 
by the novice, since objects seen directly in the sky 
impress the eye as being a good deal larger than 
ihoie which, when \ icwcd telescopically, arc of equal 
angular subtense With good atmospheric condi 
tions, considerable surface detail should be seen on 
a disk of thu size even with telescopes of moderate 
dimensions. 

New Lif^t on Mara 

Hie season on Mara during this month corresponds 
with February upon the earth—that is, the southern 
hemisphere is m the latter part of summer, so that 
the south polar cap—which alone is visible to us 
since the north pole la turned awav from the earth— 
should be far advanced in its shrinkage and should 
appear as hardly mure than a little white dot, if 
indeed it has not wholly vanished 

Mars IS the object of so much, so general and so 
reasonable an interest that it may he appropriate 
to review our present knowledge and our hopes for 
this year's observations, even though most of what 
is said here has been said before in these columns 
at vonous times. 

For many years, the study of Mars proceeded 
mably by means of visual obMrvation of the details 
of Its surface. These showed, more than 200 years 
ago, the seasonal changes of the white polar caps 
and the existence of permanent darkish and greenish 
areas mottling the planet's niddy surface. The 
work of the lost 50 years added the recognition of 
the faint, narrow and elusive ^canals” (fine almost 
linear markings which cross both the light and dark 
■rets), seasonal changes in the intensity and hue 
of some of the dark markings, and also led to the 
detection of occasional white spots lasting for a 


very few days at most, which strong!) buggesled 
clouds 

The theory that the polar caps were snuwfields, 
that the dark regions were areas uf vigetation and 
that the canals were narrow plant covered areas in 
the reddish deserts, irrigated b) water courses nal 
ural or artificial, gave a consiMnit actounl of these 
phenomena, but in spite of this, there was mmh 
screpticism about it, for no satinfai hiry proof of any 
part of it was forthcoming at a time when the eye 
was the only “iiwlrument" employed 

Within the last few years, houevir, the Martian 
problem has taken on quite a mw aspcit, for new 
and powerful methods of obserialion have been 
applied. Photography—with steadily ituriasing 
success as lU technique improved— has obtained di¬ 
rect evidence, free from any quesiion of personal 
equation, of the reality of the more prominent 
canals, the seasoiml changes of the dark ureas and 
the exutence of occasional clouds 'i hr use of i idor 
sensitive plates with screens of different colors, has 
brought out a wealth of facts, not yci fully inter 
preted, which show that the toniraM of the various 
features is greatest in red and least in violrt light, 
and suggest strongly the existence of an atmosphere 
upon Mars, less m quantity than on the earth but 
sUll considerable 

Anhnal Life May Exist 

Still more striking ore the radiometric observa¬ 
tions, which not merely detect the heat which the 
planet sends ns, but make il possible to obtain a 
fairly good estimate of the surfafe temperature 
Two independent groups of observers agree on the 
conclusion that the trinpcralure at noon in the 
Martian tropics throughout the year and at the poles 
at the end of summer, rises well bIkivc the freezing 
point—probably to about 50 dtgrres, Fahrenheit— 
while at night, it must be far below fr«.czing even 
on the equator 

Finally, spectroscopic studies haw given deninle 
evidence that both oxygen and wall r vapor arc pres¬ 
ent in the atmosphere of Mars—ullhough in inurh 
HinulUr quaniUies than on tlic earth 

This long series of important invPMtigations speaks 
on the whole very strongly in fovor of the theory 
of Martian conditions whuh was develiqn^l bv msuuI 
observers. The determinations of timpcralurc make 
it practically certain that the polar caps are reallv 
composed of frozen water—and not of Home other 
chemical subslance The spectroscopic ohiiteriatiniis 
confirm this, and the presence nf oxygen makes it 
appear more likely than not that legetation exislH 
on the planet, for the existence of green plants 
which take up energy from sunlight, decomjKiHc car 
bon dioxide and liberate oxygen, appears to afford 
the best way of accounting for the presence of this 
chemically very active gas in the planet's atmos 
phere 

Grauting this, the great question of the existence 
of life on Mars is solved, for plants are just as much 
alive as animals. 

Of the main points raised by sinh sludenls os the 
late Dr Perdval Lowell, the majonty appear now 
to be well on the way toward settlement, in a man¬ 
ner favorable to his ideas. The most striking of all 
his conclusions—die sharply geometrical diaracter 


of the network of canals, with Lowell's inference 
that they were the prodii(.t of intelligent activity, 
remains unseUlcd ihe drawings of various ob- 
Bcrvcrs appear to be uITim led by comjilKdtcd per- 
honul (quatioiiH which nmke tin rcHulls curiously 
dissimilar, and unfortunately even the best photo¬ 
graphs are nni fine grained t nough to reveal such 
delicate details on such small images as those of the 
plunel must ncedn l>c 

If vegetable lifi exists on the planet, as seems 
fairly probable, aniinul life may exist The latter 
could nol do so ollicrwisc But we appear to be 
far from having any unquestioned evidence that it 
does 

Despite the great advances resulting from the 
Martian obM.r\aiioiis of I92f<, muih still remains to 
be done The radiometric observers—prohting by 
previous experience—should be able to tell lu much 
regarding the way in which the planet’s surface icm- 
fieratiirr vanes during the cour?«e of the day, and 
with the progn^ of the seasons, and certain pui- 
zling data obtained at thi last opposition, which 
indicated a very low temperature of about-70 de¬ 
grees Centigrade for the polar cap itself, may this 
time he explained 

llic pholograpliit observalioiw will carry their 
permanent reiord of the apjiearunce and changes of 
the dark markings later into the Martian season 
than was possible two years ago The work with 
color w reins bids fair to be especially interesting 
Professor Wright at the Lick OWrvalory, found in 
192k that the images of the planet obtained with 
violet light, were distinctly bigger than those photo¬ 
graphed with red light—using a reflecting telescope, 
sn that the two ought, theoretically, to have been of 
the some size 

What the Astronomera Are Doing 

Does this mpan that Mars has an extensive atmos¬ 
phere whidi refleil** violet lighi but nol red'^ Or 
18 the diff<nnce of size a photographic effect, due 
to diflTi rent properl len nf the various sorts of plates 
whidi W( a (iiipluvcd^ Tins autumn’s observations 
are going far towards settling the matter 

When the planet has moved on and the thousands 
of tolor photographs of it have to Im* interpreted, 
more work will lie in order—photographing lerres- 
Inal land**!apes, preferably in and regions to study 
the appearance of snow clouds, rocks and vegeta¬ 
tion, when they are viewed through various thick* 
ntsses of air and photographed with the color screens 
used in observing Mars 

The spectroscopiHis, ton, will be Iiiisy repeating 
the tests for atmospheric oxygen and water vapor, 
and perhaps will seek to determine whether there is 
more of the latter close to the diminishing polar 
caps than after the snowfirlds have disappeared. 

Finally, the visual observers will still be busy 
doing the kind of work they have previously done. 

Here is a long programme of interesting work, 
and wc mav bo assured that our knowledge of the 
planet will be materially advanced at this opposi¬ 
tion It seems doubtful whether the remarkable 
advances of 1924 can be makhed, but in any case, 
there ought to hr things worth reporting—nol next 
month, but in a year or so, when the task of reduc¬ 
ing and discussmg the observations comes to an end. 
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The Antiquity of Man in America 

Who Were the First Americans? Whence Came They? 

tty Harold J Cook 


l\ clir s untifii \ii nij f I Jill) \ 9 Z(t 
i||«ai I spin (IkI III! Ii b> Hr Alt*' 
linlli ki aiilhi I Lniltil 

^laW Ndtnnil Mi un tin Iht Kait 
aiiil Aiiti(|iiilV c r ill Anunniii Indian 
It I** pr huLI that im <it 1 viii^ i*' lietin (|ualifi<d 
to iliM uss III lit tail lilt < ni| I ilivi tat ml and 
I ul t liara Inislns <1 liit Aim n an Indian purtirn 
larly with irfi in t i lli skull irid brum 

II I** but natural ll it i nun •• i»piniuns «>hiiiild 
br influtruid I > h li ii ing ind ihol liis pmiit tf 
view should lx i nr") oiidiiipl> iHer ted But onl) 
i\h(n all ly|i f t ii fn init ividriKi in piuptrly 
weight d ind i \ iliiuK d c ai i i oinparalivt ly liut 
*>olu(it II n| the pr bb in of the intiquily (d man iii 
Ainrrita vtiili i pn|Mr ptr^pulivi lie rtaihtd It 
IS not iht iiiU I tu 11 in this urlit le to iiilrodiu i in any 

ii*a a n lit! i\eisu| '•pint but in fiiriKss to other 
brumbrs if s inir must ie\Hw both sides tif 
lilt quj stn 11 

III Dr Hrdlirkas inUKHlinf^ arluk u* llu^( con 
siderrd from llit unthropolopn il ai^b in in s anlnj 
inly III Aimrita lit iis ikim mi w miiim of thr gr 
ologiial and pulenninli ^ual i\idriut lleie m j 
^mi field tf iinpf riant dilu ih it is t lo s mid ind 
ilefiniii lo lx igii nd True all hiiinun irinains 
so far found in Aniuua appear to Kuvi a grnirul 
ra< ml homuf.i nr ily iiid to laik raditnl dilfiriritia 
tioii On the nthi r h iiid we iniisi not liphtly dis 
raid fvidtnte l>\ which it appears that man in 
America aiibdairs many previous caliulahoiis 

If we assume that Ikcuiim pnmitivt Niaridertha 
loid ur other ran s mr utnd in I uiopi in PleistrKfnt 
limes we must find hen a fiiinilai sequenir iii order 
to prove that man lind lemhcd Aineru i by glaiiul 
limes we arr pre^upj osmg i iniditinim that no one 
>ei knows It is rntnelv possil Ir that the Indiana* 
who have inhabited Aim in i Imvc ihuiif^ed very little 
Miuiturally and physKallv in many thousands of 
\ears As anv roinparilivr anatomist familiar with 
ihf urn lent life < f the woild knows many races of 
veilebratis liavc ul Imics lemiiiied little rhan^cd 
througli millions of vears while thiotigh other long 
periods the rati of piigressive (Imiige or evolution 
has lutn marked and rapid Somi hraiirhcs of 
certain families havr rear hid a given stage and 
then seemed stiurimally s|Nuking oatished lo hold 



WHFRE FHF fVlDtNCF WAS )-OlND 


V ifl tat rr potM modi Of hurt a i hand* were fotutd MlA 
aiu/ uiiJnr fA s Aim i Ar/rtoi durotrred m xufed rock of 
I Ir M ( rr Jf 7 A %/r inun frot Tr\a% if on txkihUton 
cAp ( lorad un of ^ 9 tura^ Hmtory Oenvor 



llAttOLD J COOK 

I ht author of thin artictf t h norarj Lurator v/ pal onfo/o^y 
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that condition with liiilt alteiation during periods 
wh( 11 other brain he s of the family were undergoing 
ladaal < Imiiges I hi i videiu e tlial this has uc i urred 
IS well known to vertebratt paleuiitolopisls and it 
IS not iifcissary to go into ihi possible and probable 
oiiliolliiip fiM t >rs As u lesult wc now kn iw that wi 
must not strips ntmionin il features lo ihi i xi lusion 
of olltei lima of pcrtimnl iiidciHi for while valu 
iLh till) me not in th(iii*al\es conclusive Unless 
thill is an agucnienl it must folh w that some 
cvidctiif IS not lieing propcrl) inteiprtUd 

Men l<iMta Mav S|i«il (vcmmI Thcorica 

It Ml ins piobable that must if not all of our 
known Aiiuruun Iridiiiti stock has nsihed this loun 
ti> hum oi MU Asia whatever tinii urigmal abode 
Ihis bus oriuind it linns when land conditions 
existed whuh were tnon propitious to tiuih iiiigia 
lions (hurl txisi M (his time JSo om knows just 
whut ihiM luiid coniiMtic IIS were uave in a very 
gnu ml way A slight eimtpiinc ol the present 
Bciiiig Siruits region would suffice riiinitic factors 
have ol course been active in influiiic iiig habitat 
iiid migrations in the past as they do at thr pre sent 
One who is not familiar with geology cannot appre 
c latc what tremendous u d fiinduinental ducluations 
of climate the rarlli his undergont We have no 
leaHon lo believe that such changes have ctused 
although generally iheir piilsea run slow I v judging 
by (he evidence in the rotka If we riiav question 
how man could have reached here during glacial 
liino we may in the Nime breath and with equal 
propriety ask how the bison < ould have n bc Ih d here 
III glacial tinits^ likewise other animals which we 
have good tcason to la hive are Ahiatic migrants 
If such aiiimuis could live and migrate no rould 
nomadic man as is well dimonstralid in ment 
turns There is much that we do not know about 
glacial and iiilerglaclal tunes, especially in great 
mas 111 America wliere the ue she els did not extend 
and It IS well not to be too certiin and too dugmatn 
ubuiit what could and could not have been, until all 
available evidence is carefully Wfighrd and studud 

From known evidence it appears extremely Iikelv 
that m recent geologic times migrationi from Asia 
into America of both animals and men have been* 
in the nature of snccewivr waves and in part, rather 
long drawn out dribbles instead of a single migra 


tion period Consequently, among human migrants 
we would expect lo find elements of various more 
or lest* related and unrelated Mongolian, lartanc or 
other Asiatic mckIui repiesented in America It is 
well to recall that we have almost no “pure** human 
rat lal stcKks, and particularly is this true on the 
major continents ^ilh every possible degree of 
hvbndi«m present elisions and physic^al characteni 
lud blending arc the almost urlaiii result This 
M*rioiihly complicates the problems that face the 
analonust who attempts to draw broad conclusions 
on anatomical evidence alone met makes results far 
less certain 

Dr Hrdliika makes the staUment that— The In 
disn IS free from characteristic odor” This is a 
mistake, as *invoiie with active olfarlories familiar 
with ihi Aineru un Indian, knows Thi Indian hah 
u pronounced racial odor easily told from other 
lacis as the writer knows from lifelong personal 
contact with him The odor is so pronounced that 
as early western army people oi pioneers have fre 
quenlly testified many army mules and horses would 
snort and become terrified when Indians were neat 
and up wind from thiiii but out of sight especially 
at night ihiA giving the olarm that Indians were 
about when not otherwise suspcitrd I, penconally, 
liave seen this and have npiatcdly heard similar 
tiblimony from unquestionable sources likewise 
many earlv Indian hornet would show great fear of 
11 white man but pay no attention at all lo Induins 

The wnlrr is informed b) a well known authority 
who has Hpent years among the Fskimos and hat* 
used them is models that they hove a marked racial 
cxhir distiiKt from the Indian and that the Fakunos 
from North (treenlond do not have a dark or swarthy 
nkm as do those of South Greenland hut where they 
an not tanned have a ileai white skin, as fine as 
that of ihi blond Teutonic races 

When we observe the maiiv Indian and Fskimo 
stixkx from the Arctic to lurra del Fuego great 
difTcrenietc can be observed, ox well as many char 
aclern in common so that it u quite as f>oMible to 
pick widi differentiation among them as close ho 
mogcneity, dejx ndiiig upon whuh characters the ob 
M rver may select and sircsa It la certain that much 
woik must yet lx* done on this subject by men of 
bioad interests and wide Iraining^men who will 
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approach lU problema fm from preconoeived ao 
Uona and who will weigh and evaluate all evidence 
found in all fielda of rcvearUi without bias 

U IS not apparent to the wnter that man, if hr 
existed here in glaiial times, would ha\( been here 
perforce, in great numbers, as has been suggested 
Fhat is poaaibh or even probable, but m by no 
means to be taken for granted without pruol ( ei 
lainly such a statement is wilhoiii foundation as u 
basis of argument as to man s preseiu e in Amem a 
at that tune, though it i*< an interesting lonjetiure 
A*» to man’s * traces on the road* in easteni A«iu 
or northern and western America it is well to re 
inembtr that these great regions art hardly m rale hi d 
even yet by the hand of the scientist who understands 
what he hnds when he finds it Splendid work nure 
to show result is at present in progress in both 
Asm and Amerna but even this is a iniall beginning 
in a great field 

H hy Early Moa Left So Little Evidence 

To the untrained person or the pir**on trained 
onl> in one field, it is difficult to g^asp the niagni 
tude and breadth of the evidente that i^ yet to be 
found and Hiudied and when one considers the 
handful of living men who art nally douig ^uth 
work, the wondi r is that we know what is now 
known and nut that we do not yet have in our card 
indexes a ret ord of all the disirablt evidt n< c Every 
year, fortunately, la adding to this wealth of ati urate 
knowledge It is the proper business of the true 
seientut to searth out this evidence and In follow 
where it leadi* not to try to pre ve or disprove thio 
ries—interesting and instructive as they mnv some 
times be an pets 

Owing to ihr eharacter of most of the deposits 
of glaeial age that are known in Anieiiia and given 
a nomadic people such os our modern plains In 
dians who built no permanent ab(Hh*s developed no 
marked shell or bone heaps and who buned then 
elead in trees, on Muffolds oi undtr some cliff co\ 
ered as a lule onlv by a few rocks or cacti (in any 
event in Huch a manner as in almost certainly pn 
elude their preservation)—it would be surprising if 
we dtd find abundant evidence of such a race or 
anv evidence at all without time and patience and 
good fortune We would know Iiltic of iheir dis 
tnbuUon or numbers, uve for the evidence of bits 
of stone implements and the like In the case of 
cliff dwellers, mound builders pueblo builders rave 
dwellers and their kind ii would of coursi |h an 
other raatUr Bui even hen wc have by no means 
learned all there is to know of the aiitu|uitv of such 
people in America Here again students of other 
lines of study beside anthro|Hilogv will have to be 


called in to interpret properly and to understiiiid 
much evidence that is available Otherwise grave 
error is the certain lesuJt 

Some months ago a diMovery of unusual interest 
was made in soulhwesUin lexus which uj on iiivcsti 
gallon proved to lie of exceptional importaiue It 
was a diMoveiv which givc*s us dcfinite end positive 
evidence of the presence of man in Vmern i in 


The Realmtion of e Boyhood Dreun 
Thera is a kmd of romonoe m dm un- 
uouol ceraer of the enlbor of the oeconi- 
paaymg article Early in the 70*s hia 
fathttTp a former army scout, homesteaded 
a roach akmg the Niobroni River m Wyo¬ 
ming, near the Nehroska hne On diet 
ranch then was a qnorry, now called 
^'Agate Foesd Quarry/’ It contained on 
abundance of Tertiary Period fossils 
These fired the mind of die rancher’s son 
In time, after modi study, he qoahfied os 
a trom^ paleontologist Not only has 
be oontnbated speamens to many large 
museums, but hu recent dneovery of the 
foesd toodi of OB anthropoid ape of graat 
oatiquty mode him well known among 
sctentisla In his honor othera gave his 
find the enphomous name of //eaper- 
opifAecua AoroldcooAii—Harold Cock*% 
western ope The Editor 


PlcivlcMcnc or glaciil tuncs—evidence so dphnitc 
and certain that no person famili ir with sueh gc 
utogv could question it A genetul examination of 
the region showed thit in late lertiiry times (lielore 
the Pliistocene oi glacial’) the whole area in ({ues 
tioii wos lieiiig ei Mild It was u iitliii low rolling 
legion cut bv iiuiiiei iis relativeIv shcllow vallevs 
Tlien due tc one of the vu issiindi to which the 
ri^rioii has Iteeii subjected the piuh or giadieni if 
tiu whole area was for a time abend It l^name 
iiion level so that when the Pliislocene depot»ils 
weie beiiip washi d from the iiearbv higher (niaee 
uus and oldei roikn (the source of these sediments 
was lie tc rinined I they were mkposihd in these 
Vdllt>s which wen cut down into fretaeeons and 
PiiassK Age ( Age of Reptiles » rocks Ihus the 
Tertiary vallevs V¥rie refilled with Pleisioeene muds 
sands and gravels and in so doing the reinaiiiH of 
some of the animals of the time wcie nalurullv en 
tombed Later the geneial level ol lln n ii again 
tilted and the old valleys weie reeut and restored to 
approMinatelv iheir old hveU In the prixcss how 


ever reranantti of the Pleistocene beds wen left 
along the sides of the ancient valleys 

At the paituulai spot in qutbtion niHr the. little 
town of C l>iade lexas the iuiiiplete artu ulated 
skrJtlt 11 if an i xliin I tvpe ol bis n w is found I uried 
undet sonic eipbtciii tecl if this < Id ^rwcU undis 
turleei and s lill^ Miniiited flic present little 
sire din loin l^clf (itek bad sl< wl> cut its way 
down to the oil v ilb v fl (i litre and under the 
verticil wall of I’leisioruie '^tiids and ^lavcls col 
Uitors fl in tlir ( b rado Mu turn of hialural His 
tory Denvci f und u ft w I ii we itlienn^ out juot 
xbovi the eld villiy floor I 11 wiii^ these by 
slowlv uinl lal ni u^lv w irkiiip. I i k uiidci the bank 
thfv ( uin up >11 th wli Ic ski let ii It ini's of sev 
eral othei itniiv iduaU e f the s inn spe cie s we re 
found to om lit lieu and were colhiled siniullune 
ously Bui the iin|H rt ii i hud came in taking out 
the roinplete sktbii ii Lvuig close against and iin 
mediately alon^ ihc iiii h i suit of the neck was 
found a Iteiulifiillv workeel flinl spem p)int' A 
M Hid un of siiinlir and iquallv fun workman 
shi]) u IS i uiiil ai nir. and under the tliir^h bone A 
thud was f nind in the bndv c ivilv I ut this point 
disippiured in the field just after be iiv found 

Ancient Bison, \nci«nl Flinla Anriml Man 

Now fii ding stf nc in ws or spear p >int4 uao 
ciatcd with I buffal I skelei ii ini> not seem at 
first glanie un tspieiallv important hit of evidence 
But lit us ( iisjdtr i few fills m this case first 
the buffalo is n t like the living Vmencan binon 
It Is larger has flattened horns ejuile unlike the 
living Amerieai fainilv and is mu h more hkt the 
Indian or \biaUi buflalo I ndoubiediv it is an 
Asiitie niigiant into Ainiina 4s unde^scribed 
and unnamed it is waiting rrmpletion of eonipara 
tive studies 

< ontiiiuing tlie search in these beds the be nes of 
more ol iIhsc buflalo were found and bImj the 
bones and teeth of several other extinet animals in 
eluding u veiv large eaniel two species of mammoth 
a large iiid i sinall species e f primilive horse and a 
piiiiiilive dee 1 All <f these spei le^ are if lyjies 
f 1 ise ly fompur'iblc l> specun previously f lund in 
other jiaits of \nuiica in lieds of known glacial 
times or Ph is| ><.e lu Age True no one vel knows 
just hew lull some of these sjiecies niav have sur 
vived in Ainenia But on the other hand they are 
lV|i(al Phisloeiiip s|M(ns and it is certain that the 
I vide net ns It nine is far more (onvinring and more 
probablv certain when we consider the anatomical 
evidence in ieierat families all known to have been 
evolving rapidJv than (hat of nierclv one that is, 

man—us eoiisidered Iv the anthropologists who lake 



TWO VIEWS OF LONE WOli (REEK NtAR (OlOHADO TfXAS WHIuRf Tllf fOSSll BIH-AIO AND Ml MAN IMI LMUMs DIS( 

The fwtU were femnd m lAe rock of the bank ;uif abovr the woter Inrt at the heality nhoam tn thr aght hand picture 4 ge lygical cro % ^ vdor ti ham k h mt g th taiure of the 
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that alliludc Ikyond thus all conditions carefully 
ohherved and noted in the field pointed clearly to 
anliquity, niid eliminated all doubts an to the Pleu 
lo<eiie ape uf these deposits 

^low—coiisithr tlic itindilions, position and asso* 
nation found 'Ihe iKmes are typically fo^ihzcd 
but arc so extnnirly fragile that they disintegrate 
almost completely upon ex|»osure, unless uncovered 
\ery carefully nnd hardincxl at oner by H|iei lal 
toiipbriiing soliilions, such us shellar It is utterly 
out of llie question, as anyone familiar with such a 
deposit will know, that recultiiip ul any relatively 
ris*enl dutc‘, such us the lime when Lone Wolf Creek 
cut down into these beds, could by any possibility 
]ia\e reached or di^turlad that articulated skeleton 
under which the stom jioinls were found, without 
disurlK iilnlinp and destroying the skeleton The 
matrix is a densr, loughly cemented, sandy gravel, 
whose original layers arc rlearly visible, and in 
such a matrix no amount of time, with percolating, 
mineral bearing waters, could hide the e\ idence of 
artificial disturbance, such os man digging down 

“Wo Intend to KnouP* 

In other words, there can he no possible doubt 
that those lunce points (or extra large arrow points) 
are as old as, and cunleniporaneous with, that 
buffalo 

No matter whet we call the time m which hi 
lived, It was certainly a great many thousand >ears 
ago In this connection, it is inlerc^luig to note 
that the writer found two cultural levels or stages 
above this in that area, the luHcr and older of which, 
while comparatuely more recent, is also prehistoric 
These people hied largely on a big species of fresh 
water mussel, now long extinct in that part of Texas 
One of the principal village sites was found on a 
small arroyo, or ravine, which at that time was 
evidently a running stream It is now aliout eighteen 
miles from living water The evidences of erosion 
which are present also indicate considerable antiq¬ 
uity These |M!ople lived here when southwestern 
Texas had a much wetter climate than it has today 

Let us drop back and take a glance at some inter 
csting gcHilogical e\ idence In the middle Miocene 
limes, we begin to hml e\ idence in Ami rua in rocks 
of that age (middle rpnih of the “Age of Mammals*’) 
of the niigralinn of Asiatic mammals into Amrrna, 
including the elephant At the close of ihi** period, 
wc And marked evidence of continental elevation and 
a icrv mild climate extending far to the north, so 
that llic ensuing I^ower Pliocene Ago in America is 
one of exc'eptinnal richness and interest With the 
opening of the Pliocene, we find evidence of the 
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Daring thrte epochs the mammoh, \uch ai horses, rodents, 
bat%, ahrdes, man and so on, evolv^ into their present forms 

migration of many kinds of land anim!Bls into Amcr 
ica and, undoubtedly, many American stocks reached 
Asia at this lime With a worm climate extending 
to Alaska, as evidence shows, and a connection there 
with Asia, due to temporary elevation of what are 
now sea bottom areas in the Bering Straits, we have 
every ideal condition for the entrance into America 
of many kinds of animals, including anthropoids or 
early man 

That such storks did enter America at thu time 
we know through the finding of the much discussed 
Hespnropitherus from the Lower Pliocene beds near 
Agate, Nebraska, whiih antedates the classical Puke 
canthrapuJi found by Dr Eugene Dubois in the Plio¬ 
cene of Java in 1891 1892 It may here be stated 
that further evidence of such Pliocene stocks is now 
known to its discoverers and is under study As 
yet we have found but the merest beginning of a 
start of the available i*vic]ence of Pliocene life in 
America This is l>ecuuse only a small handful of 
men have really worked on its problems The area 
and deposits to be examined will take cTntunes of 
time and many trained men ho litllr monetary 
bucking has been given by Americans for such scien 
lific research that the results are conneijuenlly re 
struted A very fiw eager minded Americans of 
means havt hern renponsible for most of the work 
done, aided bv o handful of men who were willing 
lo saenfire personal pam lo seek out the fascinating 
secrets of such buried ancient life Even our great 
National Museum, (he widely known hmilhsonian 
JiislUulion, has such inadequate and niggardly iinan- 


dal baddng from oor Congxeia which mainUina it, 
that its ytoA is under t shameful handicap. 

Through the persistent work of a few men in the 
lost few years, however, a great deal of pertinent 
and striking evidence has been acquired, but scien- 
tists will be slow in announcing results until this is 
amplified with further discoveries and studied widi 
the utmost care and scrutiny from all possible 
angles, where the possibility of human or humanoid 
remains are concerned This is necessary and proper 
where hundreds of thousands of years, or longer, 
are involved We do not want to fool ourselves. 
We intend to know 

“Cold Facts Are More Convincing^ 

Determination of the age of deposits before gla¬ 
cial times and, to a large degree, the problems of 
accurate determination of the age of glacial de¬ 
posits, falls primarily within the province and spe¬ 
cial training of the geologist and chemist, and not 
(he anthropologist In the past few years, several 
reports have been made of the finding of man or 
his implements in deposits of probable Pleistocene 
age. Some of tliese discoveries may not be old, 
others almost certainly are, and the finding of the 
Pleistocene artifacts above mentioned in unques¬ 
tioned Pleistocene m Texas should go a long way 
toward removing categorical denials of the possi 
bility of glarial man m America Logic and infer 
ence are invaluable hut cold facts are more oon- 
iincing 

We are finding in North Amerira, China, and 
Mongolia at this lime numerous geological and 
paleontological evidenres of interrelationships, and 
some of these relationships certainly go back into 
millions of years While early man is even yet little 
known, he is certain to be known better and “traces 
along the road” will be found that are indisputable. 

It is well to keep another point in mind Modem 
methods are now as never before making possible 
the working out of sub sea geography in the great 
oceans. With this conies a better appreciation and 
understanding of the instability of the earth’s crust 
and the lark of permanence of land areas There is 
a strong suggestive cviden(.o of other ancient land 
ronneetions from the south, besides that of the Bering 
Straits—connections that may prove to have had a 
far stronger hand in shaping the life-destinies in 
America of both man and beast, than we are as yet 
prepared to admit With these and many other con¬ 
siderations in mind, we await tomorrow’s discov 
enes, knowing they will come and feeling certain 
they will show onr human historv of America back 
into, through and beyond, glacial times 
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DIAGRAMMATIC CROSS-SFCTION OF THE VALLEY OF LONE WOLF CREEK, WHERE THE EVIDENCE OF PLEISTOCENE MAN WAS POUND 
Thr rrlaiions of the several geologic formations are dearly shown, while the detaUs of the sttaatien under wkiek the eMenee mu found t$ exp l a in ed te tka feat 
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THE “LANDSKIFF’ IN OPFRATTON IN CFNTRAL PARK. NEW YORK HTY 

open model of tho ingenious hand-propelled vehicle dmaed by a Cermon phvsicuin aente^ to %how the compitnent parts of the device Notice in partiadar the strap and 
handle by meann of which the vehicle u propelled, the sliding seat and the nmlerslung poution of the rhauu in relation to the centers of the uheeLs 







THIS MIGHT IJF CALLED A “HOADSfEK'* MODhX 
A front wets of one of the **land5ktffs'^ without a top enclosure The low center oj 
gravity and the four-mch road Heaianee are particularly noticeable in this photograph 
as u o/no the low position of the driver 


IIMOLSINE MOD^L WITH THE TOP UP 

Thin n one form of thi vehicle that ls very popular in Cermanr When the top u 
Itiit-errd over the orcu/;<7/i/ tomplete protection from road duit n afforded The driver 
enters by stepping in with the top up as shown 


A Practical Hand-propelled Vehicle of Unique Construction 


A German physician of Yankee descent, Dr Manfred Curry, has invented 
a novel form of ^Thule which, U u said, has taken Germany by storm 
The photographs reproduced above give a very good idea of iho macliine. 
In essence, the mechanic-al features consist of a gearing and ratchet arrange¬ 
ment that converts successive pulls on a leather strap to a rotary motion 
at right angles to the pull, brakes on the front wheels and a steering 
arrangement for the rear wheels Entering the vehicle, the rider sits in a 
seat that slides on a pair of rails in much the same manner as the se^t in 
a rowing shell. His feet rest on strongly braced projection^ and a handle 
fastened to the strap is in easy reach. Propulsion is obtained by pulling 


on this handle and exerting the forte in imn h the same manner as oars 
arc irianipululrd in rowing It is said that lh( dc\i(T is easier to propel 
than a ImjLleand that lh» exrrnst affordid by it ih virv l>eiiehcial Speedn 
of 3^) nulls |.>er hour are said to be obtained with little «ITort on the part 
of the driver The inventor is now in Amerna, surveying the field liere 
for his device Fattones in (.erinany have turned out in excess of 46 000 
of the vilinlea at the time of writing uiul thi v havi l>etomc verv popular 
probably Wause of the high <osl of gasoline and nulOTnoliile*^ in llinl 
country Whether the device will find favor in the United States is 
problematical, due to the low tost of private motor transportation here 
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TWO FOKMS OF NAVAL SIONAIINO 

The man of thf n§ht u reading a signal from the flag ship The two at the left are hoisting 
corresponding flags The man in the background U seruUng ‘‘lemapAore” signals 


FLAG HOISrs ON THE UAS. “PENNSYLVANIA" 

The four strings of flags flying from the foreyard are all separata signals and each one i 
a meaning of Us own These strings are used for ItUer^shsp 



Reducing Errors in Navy Signaling 

A System of Denoting the Letters of the Alphabet by Special Names Has Been Found 

Highly Effective in Increasing Accuracy 

By Alfred P H. Tavoreaey 

Licuicnant’Conuntruk'r, United States Navy 


HO lias not experienced difficulty in 
making other pereona understand names^ 
numbers and other commonplace items 
over the telephone, even when the con¬ 
nection was faultlcM? Are such ind- 
denta due to faults of the apeakcr or shortcomings 
of the lutener? Neither one, for the root of the 
trouble is, in the final analysis, a defect of the 
language itself. 

Fanulunty with the subject under discussion and 
A running knowledge of the context doubtless aids 
in mutual comprehension. However, even With such 
knowledge at command, ordinary speech, rendered 
perfectly, is inadequate where extreme precision u 
required 

Telephone operators pronounce and accent words 
and numbers in a manner peculiar to theniHelves, 
and use sterrotyjHHl phrases, monotonously familiar, 
but distinctive and prccisi Tins is the result of a 
deliberate system of training, designed to promote 
uniformity and thereby to niininiire chance of error. 

Navai Telephones Are Different 

All sailors come from the land They learn in 
infancy that one side of the body is “ngbt” and the 
other 18 It is essential in maneuvering ii nhip, 

however, that when one sjieaks of a pivni sidj of 
the vessel, the meaning be absolute and not relative 
to the dirrclion in which sjiraker ur liMem r happen*! 
to be facing Hence the terms “port*’ and “star 
board” were adopted in the dim and distant past, to 
mean definite sides of the ship, entirely indcpindcnt 
of her dircrtion of travel, position, or the position 
of the people in her 

When a warship goes into battle, or even when she 
rxemsca m preparation therefor, officers and men 
are at their aeveral stations They are separated by 
myriads of decks, bulkheads and doors In order 
that artivitics at the several stations may be coor¬ 
dinated, they must be able to communicate orders 
and information In many cases niechanual and 


electrical devices sen'e well enough for conveying 
the pre-detemuned meanings for which they have 
been designed. However, many things must be com¬ 
municated besides those which can be foreseen and 
provided for by means of instruments. For such 
communications there are t< lephones and voice pipes 
In a man of war the telephones differ considerably 



ON WATCH WITH A TELFPHONE 
SUhouette of a sailor wearing a navy telephone with a hrtash- 
plate transmitter and a pair of earphones 


from those m common use on shore, insofar os their 
mechanical construction and the manner of their use 
are cnrirrrned Instead of a person at each end of 
a line, the lines usually connect several persons at 
JifTermt stations Head phones and breast plate 
mouthpieces are in universal use It is obvious that 
these telephones mutt be ruggedly built, and a night 
watch in a tropical sea loses some of its romance 
when It involves wearing one of the sets for four 
hours at a stretch. 


The greatest need for precise speech in the Nivy 
comes in the handling of signals. Signals are arbi¬ 
trary combinations of letters and numbers, used to 
convey whole lentences The condensation of mean¬ 
ings into the brief, compendious form known as 
signals IS a practical necessity in coordinating a fleet. 

Signalmen who read visual signals must stand in 
ezpo^ places in order to see them, and what they 
see must be communicated to the commanding officer 
08 rapidly as possible and with absolute accuracy. 
Ibey may communicate by telephone, voice pipe or 
by word of mouth. In any event there arc often 
many things to contend with, such os hampering gas 
masks, wind and weather, whistles, gunfire and 
machinery noises, as well os bells, buzzers and other 
necessary but noisy devices in a man-of-war. 

^Uypo-aflirznatlve-Ure** Spella “Hal” 

It was early discovered m the Navy, os elsewhere, 
that the ordinary sounds by which we know the let¬ 
ters of the alphabet and the numbers do not provide 
the necessary accuracy, even under favorable condi¬ 
tions This IS for the very elementary reason, inher¬ 
ent in the language, that diffcTcntialion between many 
letters with a similar sound depends upon the con¬ 
sonants in the sound Except when within easy hear- 
mg of a person speaking, and when reasonably free 
from any interfering noise, many of the consonants, 
such as or “h,” cannot be heard. There are 
others, such os “s” and “x,” which have, so to speak, 
more carrying power. Still other consonants depend 
for carrying power almost entirely on their associated 
vowel sounds, such as, for example, “b,” “d,** “ra** 
and “n” 

The natural solution to the problem of accurate 
communication was to name each letter and always 
to speak of the letter by its name. When the system 
was first tried, each person was permitted, to use 
^names of his own selection for the letters. This 
process was similar to that sometimes used in private 
life, where one will spell a word in the following, 
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"UP ANCHOR"—USING SIGNALS 
£pfff in thu part of naval maiuuvrring, the Mignal men tritk 
their ielfphonn are indupenMable 


manner* **hatt *h* for Henry, V for apples, V for 
tiger ” 

This method did not prove entirely adequate. 
Hiere wai a lack of uniformity which did not aid 
accuracy. Individuals chose names of varying 
length Some were briefer and consequently more 
efficient for naval purposes To remedy this condi¬ 
tion It was decided to adopt a standard list of names 

From the experience with this first standard list 
of names for letters, it was determined that it is 
necessary in some cases to have words of two or 
more syllables, with a distimtive vowel sound in each 
syllable Acruracy then depends upon the recogni¬ 
tion of successive \owel sounds, following each other 
in a presetibed order, the specific sounds for each 
name and the order of sounds being sharply differ¬ 
entiated from that for any other name in the list. 

It IS interesting to observe the difference between 
these principles and those upon which shorthand is 
based In shorthand tlie vowels are omitted as being 
understood and are supplied by the stenographer 
when transcribing the i ompleted work In the 
Navy’s method of conimunirating the letters of the 
alphabet, the consonantal often are not heard The 
listener mentally supplies the consonants which he 
has been trained to know belong in those particular 
words, as designated by the vowel sounds 


In revising the list of names of letters for the 
Navy, some letters which had not given any special 
trouble were changed to make the names coincide 
with certain secondary meanings used in s«ime naval 
worL Furthermore, an abbreviation of the name is 
permitted, where it is necessary to write the name 
instead of writing only the letter The list of names 
for the letters of the alphabet, as revised, is os 
follows 

A—AFFIRMATIVE (wriiicn Alirm) 

BAKER 
C—CAST 
D—DOG 
E—EASY 
F—FOX 
G—GEORGE 
H—HYPO 

I—INTERROGATORY (wnltcn Inter) 

J-JIG 

K-^KING 

L-^LOVE 

M MIKE 

N—NEGATIVE (written Ncgat) 

0—OPTIONAL (wntten Option) 

P—PREPARATORY (written Prep) 

(3-OUACK 

R—ROCFR 

S—SAIL 

T--TARE 

U—UNIT 

V-.VICE 

W—WILLIAM 

X—XRAY 

Y—YOKE 

Z—/ED 

Diflkulty in comprehending spoken numbers has 
not been so great as was the case with letters. All 
numbers are considered as being made up of the 
digits composing them, so that the ten sounds, **one” 
to “nine,” inclusive, and “aero,” serve to c*onvcy any 
numerical value The principal difficulty which has 
been encountered has been the similarity of sound, 
under adverse hearing conditions, between “nine” 
and “five” This has been obviated by pronouncing 
“nine” in the normal way and by pronouncing “five” 
as though it were spelled “fife ” In some special 
cases numbers are pass4*d in other than the single 
digit form, and iii these cases some difficulty has been 
encountered in dislingutahing betwi^m “fifteen” and 
“fifty ” III this case “fifteen” is pronounced nor 
mally, but “fifty” is rendered “fife ly ” 

In the Navy there often is occasion to send Iclr 
grams in which appear single letters, or lornbina 
tions thereof In the cose of trademarks, drawing 
numbers, arbitrary designations and similar itemn. 



UP IN THfc. AlU WllU A rUtPlluNK 
7 Ac cable of telephone wiret U fixed to the lute that holda 
the obMcrtmUon balloon to the ship 


it IB frequently essential to the value of the message 
that the addressee receive single letters and nuroerais 
correctly 

In private life there exist a few isolated instances 
of attempts to secure accuracy m the case of fre¬ 
quently tnisuken items. For example, “Eye” is 
someliines written for “I,” and “You” is written for 
“U ” If, as in the Navy, there exists between writer 
and reader, or between semkr and addresoee, a 
standard prortire of rendering all numerals in words 
and of using specified names for all single letters of 
the alphabet, or for the individual letters of occa¬ 
sional dHachr^ groups, the chances of error due to 
the telegraphic agency will be miniroixed Mistakes 
in spelling are ordinarily not enough to prevent the 
addressee from understanding the meaning intended. 

Spelling over the telephone would be speeckid up 
and would be improved in accuracy, if instead of 
using an optional and individual set of nameit, which 
have to be explained, and which may be ambiguous, 
a standard, unmistakable set could be employed. 
Reverting to the example of spelling the word “hat” 
over the telephone, it is obvious that accuracy would 
be promoted, and that time would be saved if the 
public understood a common syntem and if “hat” 
were (li'Signated in such cases by saying “hat, hypo- 
(iffirinative tare ” 



TLLEPHONES AND GAS MASKS 


WUh gn moMfa odfusted and under fire, communication ia neeesaary at all timet The ha^ 
lim Mifor befdnd the gun it wearing a telephone for tending and receiving ordert 



DOWN IN THE MA( HINERY ROOM 

The man at the left u receiving orders by telrphone He ha^ to contend with maehinerjr 
notset at well at two Umd-tpeaking telephones located near hit head, one of which shows 
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FfwirJj R Hoyt* third from irfi, who developed thU srr that operates from the kowte-Uphting 
Mocket At the rigfa u Ltmbdin Kayt announcrr at JFS/7, Atlanta, Georgia 



A new eight-tube $et bmlt on the neutrodyne orinctple and tuned by a dngle control that 
makes ten adjustments Note the metallic shields and frame of this receiver 


Autumn Styles in Radio 

Alternating-cuirent Operated Receivers Are An Outstanding Development 

By Omn E Dunlap^ Jr, 


lUTUMN bnnp nrw styles in radio 
equipment and a survey of tbe etherlal 
'"fasLiioiis^ reveals that the sets operat¬ 
ing in connection with the house-light- 
^ mg mama, thereby dispensing with 
batlcnea, will lead as tlie outatandiiig development 
this season. The importance of this type of appar¬ 
atus 18 seen in the light It casts on the mam trend 
of radio progn«ss It is eipecled that the battery less 
circuit will gam rapidly in popularity, juM as soon 
as the publu is c«mvinced that such receivers are 
practical, and that five years hence this ty{H) of set 
will be most generally used. As a ntw factor it will 
undoubtedly stimulate radio replacements and the 
sale of receivers to a wide extent. 

Those who ha\e been waiting fur the battery less 
sets will find a varnly on the market this season, and 
those who now have battery operated receivers m 
their homes will find that the new combination “B** 
eliminulor and power ainplifirr will aid in modem 
izing the old equipment by supplying llic voltage 
to the lulies, and by jmpro\ing tone quality and 
volume. 

The Hum Presen led Chief Problem 
Ever since broachast rfH.-eivers look llieir place in 
die Amencan home, radio cnginciTB have realised 
that the hatteryless set was in demand. But it bos 
been a problem to adapt radio receivers to use alter¬ 
nating current without producing a hum. The puzzle 
has been tackled from two angles Some engineers 
have tried, from the beginning of their endeavors, to 
produce an alternating current tube Others, taking 
cognizance of the fact that there are millions of 
receivers in use cf|uipped with battery-operated lubes, 
have directed their attention to current-supply devices 
designed to rettify die alternating current of the 
house lighting system to direct current of the proper 
voltage to operate liatlery type tubea 

Rectifiers and filters, which form the basis of most 
battery substitutes, are not new devices. They were 
used long before hroadcaslmg liegan in 1020 A 
Oerman patent granted to Koch and Strrzcl on 
Dec'Cmher 5, 1000, showed rectifiers and filters In 


combination As one engmeer has pomlcd out, the 
condensers in the circuit serve as storage tanks which 
receive the impulses of the rectified current and 
deliver current of a smoother nature The choke 
coils act as a turbine having a flywheel, whose duty 
It is to keep the power flowing smoothly in one direc 
lion. It is important that there is ample choke-coil 
inductance and condenser capacity 

Many ^'B** battery eliminators have been intro¬ 
duced to radio set owners during the post two years 
and they all operate on the same general principle 
Hiey consist essentially of a transformer, a rectifier 
and a smoothing filter. The main differences in the 
various devices are in the type of rectifier and the 
details of the filter, the important feature of the 
latter is that it must pass uniform undulating current 
with a minimum of irregularities. 



A NEW POWER UNIT 

The **Pon;r/ormrr'* ia the %mtdl case at the right connects 
to the house mains and supplies the plate vwtage for off 
tubes It also serves as a power ampUfitr 


There are now two general groups of rectifiers, 
the vacuum tube and the electrolytic types. The tube 
recUfiers are either of the thermionic valve type or 
of the cold cathode, gas-filled bulb. It is these recti¬ 
fiers which are rapidly gaming in popularity, because 
they are compact and there is no liquid to handle 
or spill 

Engineers explain that the main disadvantage of 
the tube rectifier is that their high internal resistance 
necessitates the nse of a high-voltage transformer, 
and therefore, about 80 percent of the current con¬ 
sumption goes to generate heat in the rectifier tube. 

Two types of electrolyuc rectifiers are used in 
power units One uses tantalum as the rectifying 
electrode and the other employs aluminum. Hie 
electrolyte is sulphuric acid in the tantalum rectifier 
A solution containing several salts is used m the 
aluminum rectifier 

A Tube Without m Filament 

Some receivers, generally those using radio- 
frequency circuits with one or more reflex^ stages 
and operating in conjunction with loop antennas, 
are often difficult to operate with a “B” eliminator 
without a hum even when the best filter system is 
used. Receivers which are very sensitive to magnetic 
induction caused by the transformer of the power 
unit are likely to show signs of a hum. In such cases 
the power unit must he placed further from the set 
or heavy shielding must be employed. 

Despite the progress being made in developing 
battery substitutes, there will always be a der^d 
for battery-operated receivers because millions of 
.homes are not equipped with electricity. However, 
there is every indicaUoii that the house-current oper¬ 
ated seta will win favor among radio set owners this 
season and within five years the power set will be 
more in demand than the battery-operated drooit 
It u probable that the sets using dternating current 
will employ fewer tubes than the present sets» because 
It IB expected that altcmating-carrent tubes will be 
capable of handling more current and therefore give 
increased volume without distortion. Ten years from 
now there probably will be few receivers equipped 
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with more than five tubes including the power ampli 
fter« which will have no tendency to overload 

For a long time the main ubniBile to the majority 
of manufacturen of B” eliminators was the rectifier 
tube Now there are several lectifier tube^ on the 
market the UX 213, a full wave reclihcT giving an 
output of 65 mitliampercs, the UX210K a half 
wave rectifier with 65 niilhampere^ output, and the 
Raytheon luU, which is said to be built upon an 
entirely diffennt principle, the. forerunner of which 
was the “S** tube The underlying principle is that 
any gaseous tube which has one very small tlectrode 
and one large electrode is a partial rectifier, that is, 
the current flows more readily when the larger elec 
trodc IS madi negative than when it is positivi 

Thu tube has no filament to burn out and requiris 
no rheostat Helium gas is used insidi the bulb A 
quart of helium at atmospbenc pressure is said to be 
sufficient for 700 tubes The tube depends upon 
ionization for its action and therefore the vacuum is 
not nearly as perfect as in tlic standard radio tubes 
The type BH Raytheon tube will pass 85 milli 
amperes 

lor years scientists searched for insulators that 
would stand up under intense heat and would not 
break down under extremely high voltage stress or 
deteriorate with age Mica, lava, glass and porce 
lain, all were tried without avail 

After years of development work on gaseous recti 
fiers, C G Smith of Cambridge MaMachusetts, dis 
covered that the desired insulator was the very gas 
with which he was woiking It was found that this 


This tube fits a statuimrd Mark t I ut ih Uhr 
luUtns eurrt nt fit t nent terminaU u on iht top 

and other gaseb would not londuit current hi tween 
two electrodes that were close together Hie Ray 
theon rectifier was built with this •«hort path’ 
insulator as the foundation 

One of the problems was to produce on eltclrode 
surface that would give the most satisfactoiy per 
furmance Dr Vannevar Hu^th, ProfesMir of Her 
tneal Pngineering at the Massachusetts Institute of 
Tec hnology, was the leader in this work Under his 
direction a sjiecial heat trealnietiL wa^ developed that 
not only assures long life for the tube, but also 
lowers the voltage drop IIiih makes p issihle 
excellent regulation or, in other ivords the ability 
of the device to hold its output voltage at varying 
conditions of load or current draivn 

OloM afl m Rectifier 

There is one alternatingrurrent tube which dim 
mates the meessiiy of A” and B balleries This 
tube has the combined features of a rectifier, detector 
OHcillator and radio frequency amplifier As a power 
amplifier the tube ib rated with an aiiiplifn atinn 
factor of eight The bulb has a metallic base, which 
IS used as the fifth connection The base is con 
neeted to the cathode which controls the electron 
emission A plate voltage up to 2(X) volts may be 
applied to the tube without danger of overheating 
The cost of operatmg this tube is estimated to be 
om (int |ier hour for a five tulie set I hi lift of 


the tul>e IS about the same a** the present battery 
operaU d tubes 

It IS ishmulid by cnginrcns that the hou^ current 
operated sets on the average will consume energy at 
the rale of approximately eight kilowatts a month 
A 111 w inhtnmii nt known as tiu * Iransifur’ was 
introduiid to radio fans this fall It furnishes 
either two, four or six volt filamcnt current supply 
for ojierating inulli lube sets consuming not more 
than 2^ i am|iereM A built in automatic switch con 
irols lioth *A* and B’ power units when the re¬ 
ceiver IS in use Ihc cost of operation is estinuited 
to be spprnxiinBlely one hi If cent per hour 

There is also i B* Fransifur which operatn 
directly from thi light socket eliminating both B** 
and *( balUnes It supplies current up to 60 
milliimperes at 4i 6714 ^ veils and also 

i and 12 volt C ’ liatteiy current This device will 
opeiatp with sets equipped with ten tubes or less 
A singli control idapts the output to the proper 
current requiremenls 

The B fransifii r is also built in a smaller model 
designed to supply the plate volta^^e for sets using 
Hix tubes or ]is8 I he maxiinuni output is 100 volts 
and It IS phtimatcd that the cost of ojieration is less 
than om Imlh of n cent per hour 

‘Silite" electrodes arc mother new feature thu 
Beasoii Ihiy an metallic glass rectifying elements, 
lia^anl upon the rectifying property of silicon, or 
•4end Hiey are said to give a higher charging rate 
than most electrodes Silite makes possible the eon 
veiHioii of A batteries into A’ power units 



THE RADIO SET CHASSIS INNOV\T10NS IN (ONSFRl fTION 


Many mmnuiaeturert are btuUiag thetr J92627 modeU on metal chaws to give strength mo The m tal chassis of thu one of the 1926-27 models u designed to art as a shield to preyent 

that (Ae uulrumenU wiU ttand sloping and uUl not be too delicate for the kmdluig that iMterfeirnre from outnde eiertmal mfiuences Note how the ri are luUt on om 

they mtU get la lue The rnodel shown u known as the Straight 9* shaft and tuned by the drum eontiol on uhirh the iMvelemgths may he recorded 
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H»KRINC WMR FASTPORT MAINE 

cHfer this brushuood unr at the Uft and »Munming to and fro agauut the oppoiUe ^tde 
of the weu fail to find tht‘ir way out 
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STONY POINT POIOMAC RIVER 

A shad fishery umc on the Potomac /ui/ before bring landed The Jfine patd curt m a 
half arde u drawn in to the beach 


Uncle Sam, Spendthrift—^VI 

The Destruction of Many of Our Finest Fisheries Has Been Only Less Complete 

Than the Destruction of Our Forests 

By J Bernard Walker 



r 18 a Btrange anomaly that in thin age 
of free inter coinniunuatioii and of 
wid( and rapid diffunion of knowlrdf^e, 
80 many people should live in eoinplrte 
ignordiut of certain serious iconumic 
conditions whnh thrralrii the continued welfare and 
happiness of these United States Wt h ivi in mind 
the fads win h have liecn revealed in the present 
aeries of arlitles on conservation In tins survey 
we have endeavored, without any cjui^geialiun or 
senaationalism to show Uiat iii drawing upon the 
rich, natural resounes of the country < ur forbears, 
and for that matter we ourselves have apparently 
taken alisolutely no llioughl for tlie future with the 
result that we have swept away four fifths of our 
marvelous forests and have skimmed the cream of 
our grrot supplies of oil and coal, leiving of the 
laat named only the inferior fields for tin use of 



ABOARD AN ALASKAN HSHEHMAN 
A good roick of codfish^ as the rewft of only dO nunatrs 
fishing with hand lines 


a future population which is growing by leaps and 
bounds and making an ever increasing demand for 
these musbiUta 

It 18 certain that nine out of ten men, we had 
almost said 99 out of a 100, have never given any 
thought to the seriousness of the rapid depletion of 
our forests, although it is going on daily under our 
very eyes and, so long as they could get all the oil 
they wanted at the filling •station thi vast majority 
of the people of tlie UiiiU d States have thou^t little 
and cand less how the oil was secured and whether 
(he supply was in danger of exhaustion 

In tho present chupUr on the depletion of our 
fisheries we deal with another question of vital im 
p irtance to the future well being of our country 
At the outset, we ask the reader of these lines if he 
18 aware that Uncle Sam has been such a spendthrift 
in using up the magnifieenl supplies of fish with 
which Cod had stocked our rivers lakes and coastal 
waUr, that some of our most prolific fishing grounds 
have been depleted to exhaustion, and some of our 
most delicious and most sought after species of fish 
have been practically swept out of existence 

Fish SnppUea Reduced One Half 

Now if you do not know this and if you are 
inclined to doubt so strong a statement, we refer 
you to eertam government statisUcs of our fisheries 
as set forth ui recent years by Mr Hoover, Secretary 
of the Department of Commerce, in many an urgent 
message of warning 

Learn then that, although our Atlantic and Pacific 
littoral waters once teemed with huge runs of salmon, 
shad sturgeon and mullet to say nothing of great 
stocks of lobsters, crabs, oyslon and clams, the very 
(ase with which the fish could be caught has led to 
their undoing **0ur great supplies of salmon on 
the Atlantic Coast,” we are told, “have totally dis 
appeaa d as a food supply ” (^ranted, you say, but 
look at the great Pacifii Coa^t salmon fisheries 
Well (ven here the salmon supplies have diminished 
hy ovir SO percent, and n is only within the last 
few years that the government Ims taken measures 
to stop the destruction Fvrn in Alaska, the remain 
mg great salmon fishery of the world, reckless ex 


ploitation has threatened the extinction of the salmon 
within half a generation Fortunately, two years 
ago the government put in font miUHures whiih 
promise to save this great fishery Tho sturgeon 
fisheries have dei lined 98 peicint in some 42 years 
on the Great Lakes and they are almost gone on our 
coa«it The jield of tlie nliad fisheries has dev reaped 
ovir 70 pi rtinl Si vtnly vxin years ago 22 000 000 
shad were taken in the P toinue Rivir alone in a 
single yiar when as today we are told that 800 
fishermen lake with diffiiiilly libs than 000 000 fish 
|ter year from (bis riwi and the Potomac, bear in 
mind IS the finest of the n maiiiing rivers for shad 
The same story of depletion applies to the river 
herring striped bass, and sea liout whuh are de 
creasing rapidly as ire the supplies of crabs lob 
sters, oysters and vlams As late as 191S the Gbesa 
peake and Delaware crab fisheries yielded over 50 

p-pw------ ^ -1 



IN OLD GLOUCESTER HARBOR 
The cod, after being cioaned are spreod otU on wooden 
racks and left la dry 
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OOQgOOQ poundi, but today the yield is Ie» than 
one half of that The oyster fieheiies of the Clieea 
peaks have fallen 50 percent in the bhort penod of 
2 (>^^t8 , and our lobster catch is leu than one 
third of that of 30 years ago Uncle bam certainly 
has been spend hnft of his wealth in fishcnes, and 
the above enumeration, mark you, refers only to 
littoral and inland ftshenos It u a fact that even 
some of our deep sea fishenea, such as those of the 
halibut in the Northern Pacific, already have been 
over fished 

Let us now look at the question of fish supply 
from a new angle—that of sport and recreation 
^T^ome fish,” so called, although they do not bulk 
largely in the question of food supply, are of the 
first importance as affording one of the healthiest 
and most popular means of outdoor recreation, 
Secretary Hoover, m an address delivered in 1924 
before the United States Fisheries Association, re 
feiTing to the effect of the automobile and good 
roads in sending the people outdoors for recreation 
said “I do not consider it an exaggeration to say 
that this summer will have seen two million anglers 
upon our streams and coast In one state alone 
200,000 individual (fishing) licenses have been 
issued this year ’ There is a consensus among 
devotees of tlir rod and line that gome fish are de 
creasing rapidly under this prchsure 

Protective Legislation Neceoiary 

Not only do tlie fishermen reduce the number of 
fish that reach the spawning grounds, but there 
another and most serious obstacle in the shape of 
the dams which are Lciiig built iii increobing num 
bers across the nvers and streams of the country 
The rcMr>oirb thus foimed, many of which reach 
for a score of miles or more back through the 
valleyb ( 0 \er up at timni, favorable spawning 
ground for fish and the dams themselves form an 
insupcrabio obbtaclc to the progress of the fish up 
the nvers Around such dams as are not too lofty 
for the purpose llbh ladders should be constructed 

The obvious method of control hero would be for 
the states and the federal Goveinment to combine 
in some form of protective legislation similar to 
that which is doing such fine work in the protection 
of our migratory birds—a subject which we shall 
deal with in a subsequent chapter of this senes 

An even more destructive enemy of our game fish ii 
the pollu ion of our nvers and streams by sewage and 
by the wastes pound into them in ever increasing 
amounts from the towns and villages through which 
they flow Already tins cause alone is answerable for 



THh GREAT MFNHADI N IISH^K\ 

Thu vteto MhoWM the /UA leing baUr / /r m nti to he dtunped 
ififo the hold of a ac)o i r 


the extinction of the fish in many streams dial onr« 
wi re prolific lie Ids for the fishermen and the prou bs 
of destruction goers merrily on Such greit strides 
have been taken in late years in ihi development 
of sewage purification plants that the vanous state 
legislatures would lie justified in prohibiting the dib 
charge of sewage into our nve fhe hal it judged 
from the esthetic side, is a filth) one in itself^ a 
survivor from an earlier and eiiidcr period of our 
hibluiy Not only the sewage of dn population but 
the liquid wastes from the vanous facloins are per 
iiH lous Stream pollution shoiil I Ih blopjad by the 
strong arm of a law hacked by a «leirlv expiessed 
public opinion ^hen that hus be in done ind h 
proper control of fishing licenses and technique is 
everywhere enforced our streams will (1 w in then 
pristine purity and will teem once nioie with fish 

Just here a woid of warnin^^ must not be 

deceive d by the enormous gro^s v ilm of our lisht ries^ 
products (he annual increisc. Las been br lught 
about by in reabcd prices, increased number of fish 
ermen, and by a veiy great increase in the proportion 
of deep sea fish Do not forget in looking at these 
great and growing figures, that they art acrompa 
nied by a great decrease in tin quintity of littoral 
fifth that has been caught and by a marked decrease 
in the catch per man 

It IB probable that there are >oung people among 
us who will live to sec the day when the populiti n 
(and hence the food demand) of the Uniud Stales 


has been doubled In this matter of conbervation 
wc owe a dut) not rm i< ly to our own, but to future 
^eneiulion^ Wc hi\e painted a deplorable picture 
ol the s|ieiidlliiiit piliev or lack oi policy which 
has ehuiaeten/ed uur Ulitudi towai 1 fisheiits dur 
111 ^ tin p 111 of iJif 1 lion Whil of the future^ 

(. an lliL iiiiM liK r 1 e ri paircdW ill then ever come 
I cl ly whni our i ( i^ls ti d ii I ir d la)s will be alivo 
(tice more wiib tb st \j| iil li <ip<ej<s of fish which, 
as we have wen art n w ill I iit extinct’ 

Stairs Muat f ouperate 

The answer is empliaii ally Y(s and tlie work 
ran Ik. oci unip]i*'hed h) hearty i loperalion among 
till states and between llu sLili and the Federal 
(foverninpiil Hilhtito m this as m otlier matters 
affectiii,, the general pul lie welfare the stales have 
lieen divided by thcir agelong jealousies and bus 
pKions If we lie to d hirve rcbulu in solving this 
fish problem, the btuUs mubt get together and do so 
quickly Already a start has been made and the 
following facts show that the work is progressing * 
satibfai lonly 

Firsll) Congress enacted lobt winter federal legia 
lalion controlling ril pt Hut ion of coastal waters 
Siondly by lu^otiali n with ( anada we have sc 
cured the Pacific ( oast Halibut Treaty under which 
the two nations can st>p the dcplelun and start the 
recuperation of that great fishery [liirdlv Con 
gress some two yt ars ig > c nai li d tlie Alaskan 
Salmon fisheries Consrivalion Bill and as a result 
destruction has reused iricl the rejuvenation of these 
fisheries m m active prioress louiUily there has 
been passed by Lon,..ress tin I ppi i MibMssippi Fish 
and ( amc Re fu r Bill Thib means that the streams 
of the I PHI Missis ijq I will Ih preserved for the 
brrcdin^ of fish and ^inic lastly Congress has 
met with some ucerss in bringing alonl cooperation 
l>ctwpen difterent Maleb f r the pr itcction of fish 
erics 

We hive sketrhed the prchlem if our fishenes 
only in brrad outline I iinitali ns cf spac^ prevent 
any dt tilled account cf iIh Biiirau of Fisheries 
whose activities form the f undatinn of all construe 
tive ronservahon An adt juate destrijilion of the 
fine work of this Buieui w ml 1 all for a complete 
chapter in itself 


q in a fulurt issut util appear another artirU of 
this urits uhich mil dial uith thi defection of 
f^ame in the L ntted Statt s an I the h ork which has 
bien attom/luilud in game proUclion, notably 
as regards our migiatory birds 






344 


SCIENTIFIC AMERICAN 


NOVniBB, 1986 



A rf_sr oi' WLLDt'D AND R1VLT^D SPWIMLNS BEAMS WELDED TO COLUMN 

Ai the Carnrgir Instuute of Teehnolo/ty several elaborate experiments have been earned on Thts u a jam^r of work done at the 0^estinphouse plant, at East Pittsburgh, Peniuykfonia, 
7 his photograph shows a group watching one of the interesting tests hioto the smooth coluttui and the absence of cn^ei oa^ bradeets 


Can Welding Replace the Rivet? 

Tests That Have Been Made Under Identieal Conditions Show That Steel Struetures 
Fabricated With Welded Joints Have Inherent Advantages 
Over Those Which Arc Riveted 

By A M Vjandy 

WrldiriK Fnginecr, WcHtinghnuBi* Llectric k M«nufarluring Company 



|IIFN American officials look over llir 
(verman steamship Vulniatui (now the 
Lovtaihan) in April, 1917, they found 
havoc rampant in her engine room 
Her eight huge turbines had been dis 
assembled, manv parts were missing, blades had 
been ripped off the rotors valves and pipes had 
been sniaabed, and much other destruction had been 
done. 

To restore order out of this chaos seemed well- 
nigh impossible, but it wan the paramount duty of 
the United States to do so because the great carrying 
capacity of the ship was vital to the Allies’ military 
plans Fortunately, most of the damage proved less 
serious than had first appeared, and through the 
superhuman efforts of the group of expert machin¬ 
ists gathered together for this purpose, things were 
fairly ship shape by the end of July. 


Engineers Must Be Convinced 
Hiero was one turliine, however, whose condition 
seemed hopeless Its rotor had broken and jammed 
while It was still turning, and its last iron casing 
had been fractured in 21 places Mechanical patches 
proved inadequate for this repair, and the making 
of a new castuig would have involved an intolerable 
delay 

The enginerrs in charge of the work studied the 
iituation and finally decided to try electric arc 
welding 

This process, although m use at the time in steel 
mills, railroad shops, and some other industries, 
was still fairly novel, and there must have been 
considerable official doubt as to the success of the 
experiment The Inal was made, however, and four 
months lairs tfie Lniathan steamed out of New York 
harbor to take her plate in the great conflict 

To weld by means of llie electric arc, one pole 
of a direct-current generator is connected to the 


piece to be worked on, and the othir is connected 
to a holder which carries a length of soft iron wire 
The operator brings the wire into contact with the 
work and then withdraws it, i^uhlishing an arc 
The intense heat melts the end of the wire, and 
molten metal drops upon the work, which also melts 
at the spot where the arc impingea If the work is 
properly done, the result is a solid mass In this 
manner, broken iron and steel castings or forgings 


Will the Riveter Pats? 

Dawn in a large aty seems to be a sig¬ 
nal for the start of day’s noiset and 
soon the steady “rat-lst-tat” of the rivet¬ 
ing gun chtmes m and continoes throogh- 
out the day. It appears to the average 
observer that cities are never finished be¬ 
cause the work of erecting new buildings 
goes merrily on. So does the noise of the 
compressed-air riveter’s hammer. How¬ 
ever, die welding process described in the 
accompanying article holds for t h promise 
of relM from this nerve-raddng damor. 
If dty ordinances can be revised to allow 
other constnictioa than riveting^ vre may 
soon have taller, stronger arc-wdded 
buildings. —TTm Editor* 


con bo repaired, cavities ran be filled up, and parts 
can be joined together 

One of the striking features of this prcxiess is the 
strength of the joints that can be matk with it If 
a box, building, or any other structure, put together 
by means of glue, cement, solder, nails, screws, 
bolls, or rivets, is stressed beyond the breaking* 
point, It will ordinarily collapse by failing at the 
joints. But with the use of arc welding, structures 


i^n be made of steel plates, bars, angles, and other 
forms, which will be strongest at the joints and will 
resist pressure until the steel members themselves 
give way Largely for this reason, arc welding is 
being employed for fabricating a wide variety of 
iron and steel products So far, however, arc weld¬ 
ing has not been generally adopted for steel building 
construction 

There are good reasons for this Structural steel 
engineers will not consider the use of arc welded 
joints until they are assured beyond all doubt as to 
ihcir enduring reliability, they will not abandon the 
perfectly satisfaciory nveted constniclion unless 
welding is proved to be more economical or other¬ 
wise superior, and they cannot successfully design 
structures for welding until they have complete m- 
formotion as to the technique of welding and the 
unit stresses which vanous standardised welded 
joints can safely carry 

Expected to Rednce Costs 

In other words, in order to introduce the general 
use of arc welding for structural steel work, it u 
necessary to erect an “arc welded” building of sub¬ 
stantial sise, which has been sperully designed to 
take advantage of the economies of the process, cal¬ 
culate its exact cost, lest the various types of welded 
joints employed, so os to secure full engineering 
data concerning them, and finally, thoroughly test 
the completed frame work 

Severs! src-welded buildmgs have been erected 
in both the Umted States and England, but all 
of these are small structures and were put together 
in s more or less experimental way out of fnanbers 
designed for riveting Hence th^ have failed to 
supply convincing data regarding cither the relia¬ 
bility or the economy of arc welding and have bad 
little Influence on building construction. 

In order to supply tlm need for on acceptable 
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JOINT STRONGER THAN BEAM 

/» fAif te»t 9 amplr, ttrain broke the I beam Ustij but 
tho welded joini remained intact 


object leMon, the We»luighouae Company has con¬ 
tracted with the American Bridge Company to erect 
a five-fttory mill-type addition to its Sharon, Penn¬ 
sylvania, plant, whii-b is to be 220 feet long, 70 feet 
wide, and HO feet high, with 22 girders over an aisle 
46 feet wide ITie steel work was designed sperifi- 
oally for arc welding by Gilbert I). Fish, consulting 
structural engineer, and not a single bolt or rivet 
will be found in the completed structure 

Typical structural tneinberH to be used in this 
building—including girders, brackets mounted on 
columns, spliced beams and bars, and cantilever 
forms—liave been assembled by both welding and 
riveting and tested to destruction Without excep¬ 
tion, die welded speciqiens showed higher elastic 
and ultimate limits than the riveted ones, the usual 
excess being about 25 percent, though in some cases 
50 percent greater strength was developed 

These tests provide salisfactorv proof that arc- 
welded joints are sufficiently strong for use in steel 
buldings. But what about cosls? 

If an arc welded girder is 25 percent stronger than 
a riveted girder of the same dimenHioiis, it follows 
that the strength of a given riveted girder can be 
developed by a lighter arc welded girder 

A concrete example of the savings that con be thus 
effected is provided by the Sharon building. Two 


complete designs for the steel work for this buildmg 
were prepared-—one for riveting and the other for 
arc welding On estimating the lonnagr required 
for each design, it was found thal, while about 900 
tons of steel were needed for riveting, HOO Ions 
would suffice for arc welding—a saving of around 12 
percent in the total cost of the hIitI 

It IS also expected that labor costs tan be reducnl 
by arc welding betause it is a one man job whereas 
four men are needed for riveting —a nvt ter, a 
backer up, a heater boy, and u puv»ir Tests indi¬ 
cate that the man-hours required to make the joints 
in a given structure by arc wilding are ainio><t lialf 
those for ri\<ling, but ibo cost figures to be obtained 
at Sharon will be more satisfactory than any now 
available. 

From the standpoint of the general puhlie, the 
quietness of arc welding is its niosi appialing fea¬ 
ture As an example of the advi rse elTert of the 
noise of ri\eling, a New York hold manager has 
recently stated that his hotel will lose a quarter of 
a million dollars of patronage during the construe 
Uon of a 30 story building across the way 

Will Increase Use of Steel 

Arc welding cannot now 1 h- U'ted in i ily hiiilding 
work, however Our city building loflis arc very 
rigid, and as all at present specify riveting for steel 
construction, no other method can be imployrd 
within municipal limits until the regulations are 
changed. 

Ill addition to its economy, art wi Iding interests 
the structural engineer because it gives him a freer 
hand in building design, its pfrmits him to lake 
full advantage of the strength of the steel membirs 
he uses, and it enables him to obtain continuous 
beams of any length It reduces the necessity for 
the wind bracing of tall structures by providing 
suffer joints, and it simplifies shop work and greatly 
facilitates alterations to existing strut tures 

'Hie intense light emitted by the an will produce 
temporary blindness if looked at with the naked 
eye for a few seconds, and it will also tause painful 
Innanimalion, identical with sunburn, if allowed to 
fall upon the unprotected skin Hence the arc 
welder has to view his work through very dark 
glasses of a special formula and prolett his hands 
with leather gauntlets and his fare and neck with 
a sort of helmet made of some non metallic mulenal, 
which gives him quite a medieval—not to say gro¬ 
tesque—appearance. Fellow-workers and passers- 
by are protected from the light by curtains hung 



THE RESULT OF RIVETING 

The destruction test on thu sample caused the riveted angles 
to give uay under the escrssive strain 


around thi work shuUiiig off the liarinful beams. 

On the other hand, tiie electrical hazard of arc 
welding mgligible Direct lurrmt is ordinarily 
employed, and the voltage droj) ranges from 20 volts 
when the arc is on, to (lO volts when the art is out 
This voltage is too low to be dangeroiis, even if re¬ 
ceived at full force, uiul Kince the weldir is neces¬ 
sarily well protected by ilolhing, he rarely receivea 
even the mildest shoik 

If are welding comes into general uttc for struc¬ 
tural work, It will probably increase the use of 
stcrl and dimblless bring about some radii al diaiiges 
in building conslnictiun For example-, the cost of 
cunstruiting homes out of wood has constantly m- 
creased during the past few years, and if this con¬ 
tinues and the I'osl of steel constniclion is nniuced, 
the lime will arrive when steel can be profit¬ 
ably substituted for wood for this purpose This 
new material will give the arrhilrct increased op¬ 
portunities to design for ^fetv, comfort, conven¬ 
ience, and effeit, and it is not unlikely that a new 
order of domestic arihilecture will come into exia- 
lence 

Arc welding will aUo permit the erection of taller 
skyscrapers on given plots, and those fantastic low¬ 
ers, in whii h futuristic artists lake so much delight, 
may some day become realitiea. 



WHERE A WELDED GIRDER FAILED A TEST OF COMPARATIVE STRENGTHS 

When thU budding member wot sub/ected to tests in which sufficient force to bend the The yield point of a welded specimen huc ‘iOflOO pounds ultimate load 71..VW Mauds Wuk 

was tha welded joints held and the steel plates budded an lAowa the nveud girder, the yield point was 42fiOO pounds, ultimate load 4S,700 pounds 










346 


SCIENTIFIC AMERICAN 


Novofnii IMS 


Can We Rid City Air of Dust? 

Investigations Conducted by the Weather Bureau Indicate that Atmospheric Dust Is an 
Important Factor in Our Lives. Much Is Being Learned A^ut the 

Tiny Sohd Particles in the Air 

By Dorothy E, Fletcher, A,M 


m y outsla/iding scirnliiit value in vanoiia 
ineteorologionl tcsu fur insuring safety 
in avuUon is the tminting of atmoH- 
phene duMt by the Weather Bureau at 
^ Washington, I) ( By means of a 
thorough knowledge of the character and contents 
of the air, it is hoped that in time it will be possible 
to determine all uir LUiiditions before a flight and 
thus elutunato the present death toll claimed by the 
Air Service. Today, at army and navy air stations 
the world over, such meleorulugical elements as 
temperature and humidity are measured regularly 
and frequently by means of kites and balloons. 

But what of viHibilily^ Lven though the aviator 
has foreknowledge concerning temperature and hu¬ 
midity, IS he aware of the distances he can or can nut 
see on a certain day^ So far, he knows nothing, but 
science is working on an experiment that is destined 
to help him in some degree Of almost equal value 
with the balloon atmospheric test is the counting of 
the particles of atmospheric dust iii order to gam 
a knowledge of the conditions governing visibility 

Connting Dust Porticlea In the Air 

So important is this question of the dust content 
of the atmosphere tliat at the meeting of the Inter¬ 
national Union of Geodesy and Geophysics, which 
was held in Rome, Italy, in May, 1922, it was dr- 
elded that an international study of the problem 
should be taken up, and provision was made at 
Rome for the construction of twelve dust counters, 
of a kind designed by Dr J S Owens of London, 
and for their distribution to meteorological observa 
tones in the different countries affiliated with the 
union. One of these counters was sent to the United 
States Weather Bureau, and has been in daily use 
since December, 1922 

From the photograph it can be seen that the 
Owens dust counter has three fundamental parts 
First, there u tlie dampening chamber, A, which is 
a tube open at one end and lined with blotUng 
paper which is thoroughly saturated with water 
Serond, the other end of the tube is closed by a 
•orew-threaded head, except for a narrow slot, B, 


What ShaU We Do About It? 

What is the exact natnre of the haae 
that nearly alwasrs hoTen above large 
cities? What is its source? What is it? 
Possibly smoke is the worst offender, yet 
all this base u not smoke. Instead of 
guessing about it, scientists have recently 
b ee n studying it by definite quantitative 
methods. They have actually been count¬ 
ing the number of dust particles in sam¬ 
ples taken at various levels of the air. 

One reason why there have long been 
so many cases of rickels in large cities is 
the smoke and dust in the air. These cut 
off the ultra-violet rays of the sunlight, 
and ultra-violet light is a natural preven¬ 
tive of that widespread bone-deficiency 
disease. It is only recently that phyndans 
have come to understand these facts 
clearly. 

*niie detomining factor,*’ says Dr. 
Alfred F. Hess whose researches are al¬ 
ready famom, **is the quality, not the 
quantity of the sun’s rays—the amount 
and intensity of those short ultra-violet 
radiations which alone are of value in 
preventing rickets.” And, adds the noted 
Journal of thm American Medical As- 
socfdffon, ”Smoke pollution robs the big 
cities of h^ to two-thirds or more of this 
solar eff^” 


one centimeter (one third of an inch) long, and 
above this slot is a bc^il for holding a mRroscope 
cover glass When the end of the head is closed by 
the screwed plug, C, the three claw spring presses 
upon the co\er glau and holds it in place Third, 
a passageway leads from the space between the slot 
and the cover glass to an air pump, D, by means of 
which air pressure above the slot may be reduced 
1 hiB reduction in pressure actomplisbes two 
things, according to Weather Bureau experimenters. 


it causes the air to pass at high velocity throngh the 
slot from the dampening chamber, and, in the sec¬ 
ond place, the reduction in pressure as the air passes 
through the slot cools the already saturate air 
lielow Its dewpoint, and moisture is condensed upon 
the dust particles. 

1 'he principle on which the functioning of this 
instrument is based is given by its Inventor, Dr 
Owens, as follows: '^A high veloaty Jet of air is 
caused to strike a microscope cover glass; the effect 
of this high velocity is to bring about a fall of 
pressure in the jrt, accompanying which, and result¬ 
ing from it, IS a corresponding fall of temperature 
This in turn causes a condensation of the moisture in 
the air upon the dust particles, which are thus pro¬ 
jected wet against the cover glass, and, os the water 
evaporates, ore left behind adhering to the gloss.” 

Duet Reduces Visibility 

If air at a given pressure and temperature is 
suddenly permitted to expand, the temperature of 
the resulting atmosphere u reduced, llius (he ex¬ 
haust from a compressed air tool of any kind, such 
as a rock drill, is always chilly More common¬ 
place IS the opposite phenomenon, where air is com¬ 
pressed and therefore rises in temperature In this 
case the heat which a given volume of air contained 
still remams with it when it is compiessed, but since 
the volume is reduced the heat allotted to a given 
volume IS increased Reasoning from this, it is easy 
to see why moisture is condensed upon the cover 
glass of the dust counter when the air which has 
been compressed in the moistening chamber, A, is 
allowed to expand to normal atmospheric pressure 
and volume The advantages of accuracy, simplic¬ 
ity, cheapness and light weight are considerations 
not to be overlooked m Dr Owens* dust counter. 

The majority of the measurements by the Weather 
Bureau have been made at the American University, 
in a suburb of Washington The others were made 
at the base and top of the Washington Monument, 
and at the main office of the Weather Bureau, both 
within the city. Counts were also taken in other 
cities, as well os during airplane flights. 



Tilt OlStNS APPAHATLS K)K ( Ol LK TINL AND rOUNTING THF DOST P/^KTTCLKS IN THF AIR 
The component parts of the ingtrumcnt aie piatnly shown Air passes through the moistentng chamber. A, by virtue of the acthm of the kand-ooented pump, D At B U pUeed 
a piece of glass, held m piace In the three fingered spring on the cap, C Dust in the intuhen air U deposiud on the glass and afterward Is aimmined 
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DRIVEN SNOW NOT SO CLEAN 
The above phetonucrogrof^ ihew^ atmospherir ruidue lowid 
ui a Mmple 0 / mow after i( had melted 


In taking dust counts from airplanes, the observers 
discovered that the dust counter furnished by Dr 
Owens was not adapted to airplane work because 
of the fact that too many strokes of the pump were 
necessary to obtain a legible record on the cover- 
glass Then loo, it was found difficult to (.hange 
cover glasses between observations at the different 
levels on account of the high wind to which the 
observer was exposed. In the Weather Bureau ma¬ 
chine shop, a dust counter with a different pump 
and having ten duplicate heads in which cover glasses 
could be secured before flights, was constructed to 
eliminate this difficulty 

The averages of the results of dust counts taken 
at the American University show a marked decrease 
in the llnut of visibility with an increase of dusti 
ness of the atmosphere, and they indicate that the 
limit of visibility also decreases with increase in 
the relative humidity. 

It has been pointed out by previous experimenters 
that the limit of visibility depends upon many fac¬ 
tors, such as the intensity of the illumination of the 
object seen, its color, the contrast between it and its 
badeground in illumination intensity and in color 
Usually, say these saentists, the background is the 
sky and the presence of dust in the atmosphere de¬ 
creases the illumination of the object, as well as 
the color contrast between it and the sky, and m- 
creases the glare of light in the held of view 


What Is Atmospheric Dust? 

From the airplane observer's note^ it is manifest 
that cloudiness plays a most important part in the 
limit of visibility from the air Nevertheless, it 
must be well noted that when the visibility from 
10,000 feet was exceptionally good, the dust content 
of the atmosphere was less than the average 

"A summary of the results of these airplane 
tests,” says Dr Herbert H. Kimball, who is in 
charge of the dust counting expemnents at the 
WeaUier Bureau, **shows at the American University 
an average of about 850 particles per cubic centi 
meter in winter, and about 400 during the summer 
months. The extremes vary between about 4,000, 
on an unusually smoky day in January, 1923, and 
about 100 on unusually clear days throughout the 
year. A comparison of December, January, and 
February, 1922 1923 with the same months in 1923 
1924 shows an exceu of over 75 percent in the 
number of dust particles in 1922-1923, which is 
attributed to a general use of bituminous coal for 
heating purposes at that time on account of a short¬ 
age in the supply of anthracite, and due to the fact 
that people were unfamiliar with the proper methods 
of stoking their furnaces when using soft coal, there 
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A RECORD OF ATMOSPHERIC DUST 
The variotu Unes on the above chart »rrve to indicate the 
amount of dust in the air at various tunes 

was a smokiness to the city resembling that of this 
post winter—the smokiest in the history of the city 
of Washington.'* 

These airplane records show that with a clear sky 
in the morning there » more dust near the ground 
and less at an altitude of between 2,000 and 7,000 
feel than in the afternoon Undoubtedly, the in¬ 
crease at high levels later in the day is duo to 
convection The cleansing efl'ect of ram shows up 
distinctly in the records, while the difference in 
distribution of the dust in the atmosphere on clear 
and on cloudy mornings is clearly apparent 
It IB well known that aerial haze affects photog 
raphy from the air, and the results from the bureau’s 
airplane tests show in a measure the influence of 
moisture and other factors os well as dust in the 



USING THE OWENS DUST COUNTER 
Irving F Hand of the UnUed States Weather Bureau ready 
to ascend for ugger’Ctmosphere tests 



AT THE TOP OF WASHINGTON MONUMENT 
Here air was collected and the photominograph reproduced 
above shows calcite and gypsum crystals 


formation of Uie haze in which we are interested. 

According to the Weather Bureau, atmospheric 
dust is composed of particles so small that only a 
few of the larger ones can be examined by the usual 
petrographic methods Jinely divided mineral mat¬ 
ter and loess comprise Uie largt r port of the parti¬ 
cles, while a few diatoms, spores, pollen, crystals 
of cakitc and gypsum, and in winter, various prod¬ 
ucts of combustion have been discovered. 

As a general rule it can be said that the average 
size of the particles decreases with the altitude at 
which they are collected The average diameter of 
the partules collected at the surface is about four 
limes that of thotMs gathered at 10,000 feet. 


Can We Eliminate Dual from the Air? 

Surface visibility is a poor critenon of vuJbihty 
at the ordinary levels of air navigation. After leav 
ing the ground on a morning when objects could be 
seen ut a dislaiicf of 20 miles or more, upon reach¬ 
ing a height of 3,000 feet it appeared os though the 
plane* were flying in dense smoke and the visibility 
decreased to 10 miles. However, generally speak¬ 
ing, the higher one goes, the less dust he finds. 
During the experiments at Bolling Field, at an olli- 
lude of 10,(XK) feel, the average number of dust 
particles per cubic centimeter won found to be ksa 
than y), while in summer, at 6,000 feet, which is 
nearly to the top of the surface haze, it is about 220 

Scientists have discovered that if air containuig 
dust, fume, or smoke is subjeited to a high tension 
inlemiittent direct-current discharge, particles are 
precipitated with varying degrees of efficiency This 
fad was noticed about a hundred yr^rs ago, but it 
received no successful commercial application until 
Dr F G. Cottrell, in 19M, constructed his first plant 
for the recovery of sulphunc and fume 

What will be tlie outcome of this exploration of 
the air in terms of actual value to aviation, navi¬ 
gation and snenee in general^ Ah a result of Dr 
KimbalTs and Mr Hand's investigation of the at 
inOHpliere, it is being made undeniably clear that 
the next step should be an attempt to rid the air of 
the lilies to as great an extent as poHsibU-, of ex 
WaneouH dust partules whuh wc now know affect 
both visibility and public health Various public 
health servir^s have written to Dr Kmiball, asking 
for hirt cooperation in studying the du:?l content of 
the atmosphere and its effect upon piihlir health, 
while aviators and navigators the world over are 
thankful for this boon which gi\(.s them foreknowl¬ 
edge of atmospheric conditions, so that in the future 
they will not be so dependent os heretofore upon 
mere winds of chani'e 
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MURALFHLSOOkS of animal*, drawn in P 0 LY( HROME on the wail* OL a rAVFRN IN FRANCE BY ANCIENT CRO-MAGNON ARTISTS 


Thr colon employed by these pnett-artists of 18J)00 years ago were red, brown, black and yellow, and were obUuned from iron ochre, oxide of manganese and other minerals 


The Fossil Bones of Early Man 

Man's Life on Earth Has Been Extremely Long. As We Trace It Back His Bodily 

Form Becomes More Primitive 

By J Retd Moir 

Fellow of the Royal Anihropological Institute 



HERE u no doubt that, aa compared with 
the vast number of flint implements 
found in ancient deposits throughout 
the world, the discoveries of the bones 
of tho human beings who made iheM! 
implements are exceedingly rare 

It IS, of course, only to he expected that his flint 
implements would be nunierouH because, in the first 
place, every prehistoric man must have made a great 
many in hia lifetime—as do primitive people of the 
present day—and secondly, these specimens arc 
practically indestruitiblc, and so have survived the 
drastic vicissitudes of the past 
On the other hand, thr comparative scarcity of 
ancient human bones is not a very surprising fact, 
Bioce the population of early prehistoric times could 
not have been by any means large Further, it is 
probable that when an individual died, his body was 
left out in tho open to decay, or to be eaten by 
carnivorous animals The fossil bones of man that 
are found in ancient gravel beds and other water- 
laid deposits, are almost certainly those of people 
who wore drown<*d, or whose bodies, left lying in 
the open, were swept away by floods and buned m 
tho gravel and other deposits which were then being 
formed. Although the pm^ioiis remains of man are 
therefore rare, yet enough of them have been found 
to enable us to form a clear idea of the type of 
people who inhabited this earth in remote times. 


A Sknll Both Human and Ape-likr 

There cannot be any question that as we go back 
into the pa<it, the type of man becomes more and 
more primiti\e, and shows an ever-increasing simi 
larity to those of the higher apes Although the 
existence of man at any given period ran be proved 
with certainty by the finding of his flint implements 
m the deposits of that }Kriod, yet the discovery of 
arlual human bimcs is always regar<lf*d ns n crown 
faig triumph of re^rch in prehistoric archaeology, 
for It sets the seal of certainty upon the pn^ious 
finds of his flint implements In this article I pro¬ 
pose to describe to you some of the more important 
discoveries of human fossil bones that have been 
made, and to show their great antiquity. 


About thirty-five years ago, a remarkable dis¬ 
covery was made in Java by Professor Dubois, who 
had been sent out by the Dutch Government to 
explore certain deposits in that island, which were 
known to be very rich in the fossil bones of animals 
Fortunately, these re8oarchi*s resulted in the discov 
cry of the upper portion of a skull, the thigh bone, 
and two teeth of a creature that evidently possessed 
both human and ape^like characteristics The dis¬ 
coverer of these* remains gave to them the name of 
Puheranlhropus ereclus, or tlie ‘‘erect walking man 
ape..** There tan be no doubt that this title is cor 
reel. The skull cap shows marked ape-Jike features 
—a great projecting, bony ridge over the eye sockets 
and an almost non existent **furehead"—while the 
inside capacity of the skull has been shown to be 



AN EARLY PALEOUTHIC FUNT 
This seoei^pound, tendnch implement was made in the days 
of the first glaeial st^e-’^SOOJfOO years ago 


intermediate between the highest apes and the lowest 
type of man Although the skull cap exhibits these 
remarkable characteristics, the thigh bone and teeth, 
which must be referred to the same individual, ap 
proximate very closely to those of modern man, 
'fhus we see that in this Javan discovery there is 
placed before us a creature possessing both ape-like 
and human resemblances The exact geological age 
of this fossil has been in dispute, as is often the 
case with the remains of ancient man, but it belongs 
either to the close of the Tertiary, or “third” geo¬ 
logical period, or to the beginning of the Quatern 
ary, or “fourth” penod, and it is quite likely not 
far from one half million years old 

Another very important find—that of a human 
jaw-bone in fossihzH condition—was made in 1907 
at Mauer, near Heidelberg, in Germany, at a depth 
of about 90 feet from the present surface of the 
ground. The geological age of thu specimen is well 
known Judging from the nature of the animal 
remains found with it, it is clearly of the some 
penod 08 that of the Cromer Forest Bed of Norfolk, 
from which I have obtained a large number of flints 
flaked by human hands. 

ApeJIke Jaw, Hanuai Teeth 
The Heidelberg, or Mauer, jaw-bone is a most 
impressive relic of early man. Not only ia its 
antiquity profound, but lU massive sixe and brutal 
appearance at once nvet the attention of anyone 
examming it The specimen shows no sign of a 
chin, and the osoendmg rami (those portions of the 
jaw which branch upwards from b^nd the rear¬ 
most molar teeth) are of extraordinary width and 
strength It u obvious that the being who pos¬ 
sessed a jaw-bone of this character must have been 
almost of gonlla-like proportions. In fact the jaw¬ 
bone itself, if the teeth had been missing, would 
have almost certainly been regarded as that of an 
ape But nearly all the teeth are present, and these 
are of a definitely human type 
Thus, in the Heidelberg Jaw-bone we see again a 
combination of human and ape-like ckanctera. 

We turn to a discovery made at Piltdown In 
Suarez; England, some years ago, by the Ute Mr. 
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Gharlet Dawson of Lewes. When visiting a shallow 
pit where gravel was being raised, he obtained from 
a woriunan some portions of a \ery thick and fos- 
sdiaed human skull, Hiis important find induced 
him to conduct diggings in the same gravel pit, and 
eventually half of a lower jaw bone and a large 
human canine tooth were discovered. The gravel in 
which these remains occurred is not far from the 
valley of the River Ouse m Sussex, and is evidently 
a very ancient deposit Unfortunately, the gravel 
is not of great depth, nor is it covered by any other 
bed which would enable us to “date” it geologically. 
Thus, the exact age of the Piltdown deposit, though 
unquestionably very ancient, is not known; but the 
flint implements found in the same deposit of gravel 
are of very early types such as we know occur in 
beds of Late Tertiary and Early Quaternary 
periods in East Anglia 

The Original *HIave Man** 

The skull and jaw bone, which have been described 
by Dr Smith Woodward, and by Sir Arthur Keith, 
show us once more an individual with both human 
and ape-like characteristics. The skull is of defi¬ 
nitely human form It shows no trace of the pro 
jecling ridge 'above the eye sockets, such as is so 
prominent a feature in some early ty|>es of man 
The bones of this skull are very thick, but otherwise 
in its general outline there is notljing very ape-like 
about It 

But when we turn to the j'aw-bone we see a very 
dilTermt picture, fur it possesses iiiaiiy ape like char¬ 
acters There is the usual absence of a chin, and 
the whole aspect of the specimen is very primitive 
The most outstanding peculiarity of it is the canine 
teeth, which stick up above the level of the others, 
in the same way m which the ape's canines project 
Never before has a human being been known with 
8 definitely human skull, and with jaws showing 
canine teeth of this kind. Thus, the Piltdown dis¬ 
covery IS of great importance and interest to all 
those who are interested in man's ancestry. 

It IB possible that those fossil remains which 1 
have de^nbed, namely, those of Java, Heidelberg, 
and Piltdown, lived during the warm climatic phase 
intervening between the first and second glacial 
phases and are possibly 500,000 years old 

We must now pare on to a later epoch, when the 
third glacial episode or ice invasion was commenc¬ 
ing and western Europe was peopled bv a strange 
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A COMPARISON OF THIGH BONl<J> 

Lei>T Modem man Centex iava ape-man Rilim Uib- 

bon Thi center bone most nsembir% that of a man 

race whoso Tcmains have been found in caves and 
rock shelters over a large area of country These 
human beings are known by the name ^'Neander- 
ihal,” because the first skull of this ruc'e was found 
in a cave in the valley of the Neander River in 
Germany A very great deal la known of these early 
people because several nearly complete skeletons of 
them have been found These finds clearly represent 
ceremonial burials—the oldest intentional interments 
OB yet discovered 

The Neanderthal race used very characteristic and 
well flaked flint implements, and was assoemted with 
a large number of cold loving animals whose re- 
inains have been found in the deposits of the period 
during whiih this race lived in Europe 

The skulls of these people were very long and 
thick, and had a great bony ndge extending across 
the eye sockets. The Neanderthal people had mas¬ 
sive jaws and teeth and short, thick limb bones. An 
examination of the leg bones of this race- shows 
that they probably walked with a slouching gait, 
and from the position of the foramen magnum (the 
aperture at the base of the skull through whic-h the 
spinal cord passes to the brain), it is roncludt-d. 


Before the Neanderthal race entirely disappeared, 
a new and much higher type of prehistoric hunters 
had entered western Euroj;)e, bringing with them a 
hitherto unknown culture. These newcomers were 
remarkable pcHiplr, for not only were they quite 
"'modern” in their bodily form but they were artists 
of no mean ability—as the drawings, sculptures, and 
engravings of aiiinialn they left heliind them in their 
old camping places, so vividly show 

Tlie first discovery of skeletons of this race was 
made in the rock shelter of Cro Magnon in France, 
where they had been buried It revealed a type of 
individual of commaiicLng he ight, long headed, and 
with jaws and limh hones conijiarulile to those of 
the highest races existing today Indeed, my fnend. 
Sir Arthur Keith, has likened them to the Sikhs of 
India, while others, because of llieir artistic powers, 
have called them “the Paleolithic Greeks” 

Neanderthal Mon Not Our Aneestor 

The origin of the Cro-Magnon people, as Uiey arc 
called, IS somewhat obscure, but it is clear that thc-y 
lould not have developed from the primitive Nean 
dertlialcTs Therefore, their ancestors must be Icxikcd 
for in pre-Neanderthal tmir*M, and it is probable 
that the well known Galley Hill, St Dc^s, and 
other discoveries of human bones of modern type 
in very ancient drposilH represent these ancestovs 
There would thus seem to be no doubt as to the 
great antiquity of the modem type of man of which 
the Cro Magnon people of about 'i0,000 years ago 
were such splendid physical examples 

The fac-t must be cniphasi/ed that the Neanderthal 
race cannot be regarded us the ancestors of modern 
man (Homo sapiens) It would appear that, pos¬ 
sibly, the cold climate conditions obtaining in Europe 
in middle Paleolithic times favored the sturdy Nem- 
derthalers, and enabled them for a considerable 
period to dominate western Europe But, both in 
their physical structure and in their flint imple¬ 
ments, they represent a very early and primitive type 
of mankind. 

In this short survey I have mentioned merely a 
few of tho discoveries that have been made of ancient 
human bones, but even this evidence is, I think, 
Biiffif lent to carry conviction as to the great antiquity 
of man, and that, as we delve into the very remote 
post, we find human types becoming more and more 
primitive, approximating in their bodily form to 
that of the higher apes. 



OwHwr W tfif *1—iwrt uf HaM*) UlaMT 


THE “OLD MAN' OF CRO-MAGNON 


GRIMALDI NEGROID YOITTH 


NtANDLRniAL RACF FRA\( I- 


SffiM there were lArrs Cro-Mmgnon rerrn—TOttcanan, 
Monpjwxd, Negroid Otheri Haim ail were one people 


Skull from a cave on the shores of the Meduerronean Did 
part of tho Cro-Magnard negroids come from Africa^ 


Ni'andrrthal man lived hath before and during the last 
stage of the Ice Age Cro-Magnon man exterminated hint 
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EXLHEUlJtR DAM FROM THK AIR A VIEW FROM THE MERCED RIVER 


TUt new im taken Irnm one of the cables that ran iOO feet above the bed of the stream. The powerhouse u in the background and the giatu holtllng tower shows bessde it The 
The concrete hoisting tower at the right u the highest of Us type in the rtorld tunnel at the left U that through which trains ran anal completion of the dam 


Latest Lofty Dam in California 

Dam, 330 Feet High, Impounds Sufficient Water to Cover 289,000 Acres One Foot Deep 



XCHEQUER dam, irrigation and power 
project of the Merced Irrigation I)i»- 
trict, Merced County, California, to 
<OHt Pi,000,000 dollars, and said by 
Its engineers to have been the largest 
work of Its kind under construction in the world at 
the time, was completed this spring and is now 
storing water 

The dam, situated on the Merced River in the 
Sierra hills of Merced, w 330 fnt high, 960 
feet long, 220 feet thick at the base, and 16 feet 
thick at the tup, and will store 289 000 acre-feet of 
water. It will also make possible the generation of 
42,000 horsepfi^er of hydro electric energy Back 
of the dam a lake 12 inilt^ long and an average of 
106 feel deep is formed and approximately 91,000, 
000,000 gallons of walcr is available for irrigation 
and power purpones 

Rxiliequer duni is unique in that it is higher than 
seven out of i iglil of the great dams of the United 
Stales, and will have back of it, engineers say, the 
highest head of water in the world Only one other 
dam in America tops it, that is Arrowrock dam on 
the Boise River, Idaho, which is 349 fret high 

Several other interesting clniras are made for the 
project, among them lieing the use of the highest 
concrete hoisting tower in the world, with which the 
396,000 cubic yards of (onerete that went into the 
dam and power house were raised and placed This 
tower was 475 feet high and cost the contractors 
no less than 500,000 dollars. 

One of the distinct problems faced by engineers 
in the cunstruction of the dam and power house 
was the fw l that 17 miles of railroad of the Yosemitc 
Valley line had to l>e relocated some 300 feel higher 
up the Merced River canyon, because the original 
right-of way is now being covered by the waters of 
the lake. This feat alone cost the district almost 
5,000,000 dollars 

Furthermore, trains which run over this line to the 
famous Yosemite National Park had to be kept run 
ning, BO it was necessary to build the flam around 
and over the railroad, leaving an opening through 
It as work progressed and allowing the 24 trains 
daily (o pass through the dam without interruption 
The tunnel thus formed was filled as one of the last 
biU of work i^nneelrd with the project and trains 


are now running over the upper and relocated line. 

Ihe following facta will give a better idea of the 
size of the project: 

Area of reservoir, 2,721 acres. 

Depth of water at dam, 315 feet 

Total capacity, 91,000,000,000 gallons. 

Annual aischarge of rivtr at dam, 900,000 acre* 
feet 

Flxravation for foundations of dam, 97,000 
cubic yards. 

Total concrete, 396,000 mine yards. 

Radius of arch of dam, 675 feet 

Weight of penstock and sluice pipes, 622,000 
pounds 

Weight of valves and gates, 1,100,000 pounds 

The valves and gales for regulating the flow of 
water include two 48 by fjO inch high pressure slide 
gales two 75 by 96'imh high pressure slide gales, 
two %inch inlet diailicti r jiciistotk valves, two 06- 
iiuh inlet diameter, free discharge needle type 



valves, and two 60inch, inlet diameter, free dis¬ 
charge needle-type valves 

Spillways for the dam are of the overpour type 
into concrete channels, with a crest length of 3^ 
feet and a capacity of 75,000 second feet of water. 

Power house equipment is as follows Two 15,- 
625 kilowatt 11,450 volt three phase, 60 cycle, 257 
revolutioDs-per minute generators, with a maximum 
capacity for the plant of 42,000 horsepower using 
1,500 neiondfeet and two variable head, cast-steel 
case, 257 revolutions-per minute turbine water 
wheels 

The power house output annually is 120,000,000 
kilowatt hours wbu h the distru t lias already con¬ 
tracted to sell to a California power corjioration 
for mills per kilowatt-hour or about 540,000 
dollars a year 

While construction work on the dam and power 
house projicr was completed on schedule, comple¬ 
tion of the entire project was delayed somewhat by 
Ihe relocation of the railroad 

Owing to the fact that the project is in mountain¬ 
ous country, the relocation of the railroad necessi¬ 
tated the movement of almost 2,000,000 cubic yards 
of rock and earth, the drilling of four tunnels, one 
of them a quarter of a mile long, and the construe 
tion of three steel bridges, one of them 1,600 feet 
long and 236 feet high 

'Hub table shows how Exchequer dam compares 
in size and cost with some of the other big dams of 
America: 


Dam 

Height 

Length 

Cost 

Exchequer .. 

330 ^ 

961 

115,000,000^ 

Don Pedro 

283 

1,040 

4v000,000 

Roosevelt .. 

280 

1,125 

4,091,000 

Arrowrock . 

349 

1,100 

4,497,000 

Elflphont Butte 

306 

1,674 

5,000,000 

Shodione 

.. 328 

200 

1,671,000 

Kensico 

. 307 

1,825 

15,171,000 

Keokuk ... . 

53 

4v360 

24,000,000 


* iDflhHlM nloeatbis nllraid. 


PARTIALLY COMPLETED BRIDGE 
Thu bridge. IjBOO feet long attd 236 feet high, was buUt for 
the relocated Yosemiie Ymey RSlroad 


q T/ie District of Columbia has one of the few 
municipal garbage disposal plants that u run at 
. a pro/U. How the refuse is turned into salable 
ods and greases is an interesting story that wiU 
he told in an early uju«. 
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SHACKLF WHICH TAKJkS THK WHOLE STRESS 
// iMe Mpfdnen under tret euddeiUf niveM wny there it a eonntderabU recoU due 
to the cUutiaty of the Mriotu parts of the machtnr !n tif\igninp the shackle 
this poi^ had to be eonudered in order to avoid disastrous results 


THK MAMMOTH MA( HJNE AS A WIIOLL 

Its overall length is 120 feet and it stands I fret abovt fioni level It mil take specimens 
up to fifty feet long and IJ inches by ^ inches i tas\ section ior ft nsion members and up to 
4S ^ $5 inches for camprrssion hor transverse bending the maumum span ts 20 feat 


Giant Testing Machine Pulls 2,800,000 Pouinis 


A huge testing machine capable of exerting a ruri.e of 1,250 long tons hat 
juat been completed in Birmingham, Lngland, primarily for testing parts 
of the unmense arch bndge of 1,500 fett spans that is now being built 
aoro»B the harbor of Sydney, in Australia Our Bntuh contemporary, The 
Enguieert itatea (July 30, 1926) that ''from Lime to lime eflforls have been 
made in America to tent to destruction full sixed meinl>erh of bridges and 
other structures, with the object of venfying the designer's calculations, 
but, ao far aa we are aware, the apparatus used in these tests was rather 
crude and neither allowed of a graduated load nor of a precise determina 
tion of ita magnitude. There u, however,” The Fngineer continues, ”now 
in ihu country a machine capable of performing all the tests required by 
a bridge designer with great exactitude and convenience ” Docs the above 
statement not stand aa a challenge to American engineering^ The new 
machine ia aaid to be easily the largest of its km^ capable of pulling 
apart a steel bar over six inches in diameter The required tension and 
compreealon streaaea are applied by means of a hydraulic ram 32 inches 


in diameter wilh u stroke of lo thin ram water is supplied at 

a picHsiire of up to two Ioiin per Mjuurc imh ^)iik( iht iiiosL miportant 
lessoiiH In bt gained from the lihiiiig of large ^.petinieiix for \ irioun slruc 
lures Hiiili as bridge girders post**, tie rod-' ami >0 on n^ull Iroin iheir 
actual observalioM and niudy while undergoing gradual d('>iruilive le'sl, the 
machine wa* built hon/onlallv instead of virtu all\ lleni'e, a e lear view 
of the test Mperimen may be had at all times Thi amount of the load is 
measured bv means of a slctlvard at one end The full slrcss of 1,250 
tons Ipresumablv the lung ton of 2,2VI poumK usually emploved in Ctreat 
Britain) is carried by the massi\e shaikle shown above It must be 
measured with u high degree of aMUTar\, large as it is It is therefore 
balanct'd againM a weight of one ton on the* stivlvard, the ratio of leeerage 
beint^ I to l,2'i0 Ah the btading i»f llie knife edge inuM be kept within the 
limit of hvr tonn per lineal inch (if the imIh* s are to remain odires), it is 
ob\ious that the edge wemld hn\e lo l>e 20 feet long’ Smeo *<n long an 
edg would be impracticable the load is diNidcel lietween four levers. 
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Classifying the Arthropod 

This Sub-division of Animals That Have No Bones Makes an Interesting 

Subject for the Nature Student 

By S K Aaron 

Draivingi by the author 


would be mn aid to nature study if the 
term “arthropod" were as commonly 
used, as famiiurly accepted and as well 
understood as the words insect or 
- spider, reptile or bird. 

The definition of arthropod is as easily compre 
hended as any term that refers to a group of animals 
or plants It includes all that largest sub-kingdom 
of organic creatures that have a segmented exu- 
skeleton and locomotory appendages In other 
words, they are the animals that are without a back¬ 
bone or any bones at all, slnitly speaking, their 
bodies being encased in a ringed, exUnor tegument 
and having legs and, sometimis, wings In this 
great division is in<.ludrd (hr i rahs, lobsters and 
shrimps as one class, the spidors, mites and scorpions 
as another, the millepedes and rentipedes as the least 
numerous group and the interls nhifh in numbers of 
distinct forms or spcties exceed all other animals 
and plants combined 

Thus the artbrojiods, considering ihnr varied and 
extensive development, comprise the largest branch 
of the evolutionary tree, springing most probably 
from the ancestral forms of the annelids, or true 
worms, the luller falling for behind in the effort to 
inert suere*isfiillv the widely different and changing 
influenres of environment 

There are more extreme differeni'cs in the forms, 
habits and behavior of the arthropods than are to bo 
found in any other division of the Htiinial kingdom 
of efjual importance, as the ciassihfatiunists sec it 
Without giving muih attention to the narrow dis 
tinetions of the systemalisls, it is neverthtlcss cssen 
tial that we understand those major variations and 


peculianties without which we could not draw com¬ 
parisons and would be at a loss to find distinctive 
appellations Therefore, a butterfly is an insect 
b^use It IS divided, or inscctedr more completely— 
head, thorax and abdomen—than spiders and crus¬ 
taceans, which have- the head and thorax all in one 





COMPARISON OF MUSCLF AND WING STRDCTURK 
Thf irueefM on the left, the ftoltfen-^rd fly, onfMon fly and 
swaliow’tatled huttcr^y, aye among the weakest aerud per 
formers Thov on ike right, the bee fiy, robber fiy and 
noctuid moth of the army u^rm arc among the swiftest of 
oU winged creatures 


and only the abdomen attached by a stem. The 
millepedes have merrly a series of even nngs and 
are therefore more distinct 

The spiders show less variation than all other 
groups, they are all carnivorous, are the most agile 
of ail arthropods and the least affected by cold, 
though possessing a low vitality from direct injury 
A pin may be thrust through the body of a butterfly 
and withdrawn and the creature apparently suffers 
little inconvenience beyond an occasional, temporary 
muscular constriction Even with llie pin left in 
place, the highly organized insect will enjoy a repast 
of flower nectar Thrust a pin into a spider only a 
little way and the creature dies immediately The 
nervous and sensitive organism of arthropods pre¬ 
vents them from experiencing actual pain, as is also 
true of the lower forms of the vertebrates. 

The eyes of the arthropods have become a means 
of classification Because of their great variation 
and complicated development in many forms, it 
might seem that they had also rearhed a high state 
of optic perfection, as is the cose with the eyes of 
cats, certam rodents and many birds. But this is not 
so The range of vision is never over ten feet, gen¬ 
erally much less than that and often but a few 
inches Although the observation of movement, 
commonly by the reflection of light, is of great use 
in determining the attack of an enemy, or more 
rarely, the swift presence of a mate, there is almost 
a total lack of recognition of form, as may be fre¬ 
quently noted A winged insect will alight on any 
stationary object—a butterfly net, the collector's 
hand, the bead of a snake or within a few inches of 
an insect-eating bird. Bright conlrasu of color are 
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dbtemed, ai b also refac te J 11^ ivban not movingi 
btti for tb moit part* Ab tnw nsture of nearij all 
objaete la made hnown by odors. It would thus 
appear that the ability to detect with astonishing 
aociihicy die moat deliute odors* and these at long 
dittances, has become a more easily effected matter 
of extremo-developmeDt than a ducrizmnative optic 
aemt yet this is the more strange when the differ- 
enoea of transmisaion between rays of reflected light 
4nd odonferoos particles are considered, the latter 
depending largely upon the wind. It is not only 
and chiefly a matter of discrimination, but one of 
comparative sensitiveness. Certain sexual odors 
bring winged insecu for miles, while the extreme 
attractiveness of artificial light has a very limited 
range. Iliese facts are fully proved. 

A simple experiment is the placing of a brightly 
colored mutation flower among actual blossoms, the 
colors not necesMnly agreeing. Many nectar-seeking 
Insects, notably the J^tterflies and be^flies, will visit 
it, though remaining only a fraction of a second. 
Thus the bright hues of flowers contrasting with the 
foliage do aid, although in a minor way, to guide 
inaects to them for purposes of fertilixation, yet all 
these lovers of sweets are even more eager to visit 
molasses smeared on tree trunks and the dnpping 
of honey-dew than to seek the most delectable and 
brightly colored flowers. 

Although showing considerable variation, being 
thread-like, clubbed, pectinate, feather-formed or 
branched, the antennas of the arthropods, which are 
almost their sole means of detecting odors and of 
determining the direction from which they emanate, 
are not of class distinction, but give character to 
orders and families of nearly all groups Legs, and 
the thorax supported by them, constitute the chief 
differences of major value In identifying the four 
classes of the arthropods the Crustacea ond Arach- 
nida, having eight legs attached to a cephalothorax, 
the Millepedes, havmg almost os many legs as llie 
numerous body nngs which include the thoracic and 



L 0 NG 4 JXU;E 0 insects 


Tori A ttUt dag. Cuim* A glau ermtu Hy town A 
ptMpdpi^ commonly known ai ^ioAAy4ong4tgt ” This insca 
satTMiidf nod holds Us prov wUk Us long legt ond Um pro^ 
cnods to m U. lUnmrotlons obotu lull sUo 



SEVERAL roRMS OP ARTHROPODS 


Tor., A lae«~winged bugt one of the extremes of exoskeleton 
forms, much entorged Lxrr Cxntes A miu, one of the 
sim^st of artkropoiU, greotly enlorged The mtte is of the 
spiaer class Hicht Centes A spriHgtad, one of the simpUst 
of the true inaects. Shown about four tunes natural stse, 
Lentisi A parosUic wasp, in Ufo no larger than a pm hemi 
Lowu* A Jigger umsp, natural sue 

abdominal organs, and the insects with but six legs— 
whence the name Hexapoda. The latter constitutes 
the only class that possesses wings, although there 
are many apterous forms. 

There is little variation in the general construction 
of arthropod legs, all consist of five distinct parts, 
but the tarsi, generally of five joints also, arc, in the 
simpler forms, of two and three joints Length and 
relative size as denoting strength are the chief dif¬ 
ferences Running speed bears little respect to num¬ 
ber or sue, but for leaping, the femora are always 
thidcened for the additional muscular development 

^^Thoaouiddegger** Hoa Only 220 Legs 

The terras centijKde and millipede are, of course, 
extreme exaggerations, the former group of entirely 
carnivorous forms are rapid-niuning and possess 
commonly from twenty-six to forty two legs. The 
*^ousand leggcrs" have as many as 220 legs, two 
pairs operaung from each of the body segments, 
with the exception of the three posterior rings. 
These rreatures are slow of motion and vrgrtariun 
Allied to these are the sow or pill bugs, so called, 
which have 14 legs attached to the thoracic rings. 

Extreme length of legs is of iin|>ortance os a means 
of protection against savage, shorter-legged enemies, 
or, in predacious forms, as a sort of encximpaasing 
cage to prevent the escape of smaller prey. Thus, 
**diddy-long-legs” (pedi^pi), in making ready to 
pounce upon a leaf beetle or lethargic fly, surrounds 
it with ^awn-in legs and then swiftly lowers its 
body upon the victim. 

The number, shape, oiae and venation of the wings 
are factors governing the classification of the insects 
Invariably the relative power is governed by the 
muscular development in proportion to the wing 
area. Thua, all the swift-flying species have stout 
bodies and small wings, while nearly all the slow 
or indifferent fliers, among the latter being those that 
merely support themselves in air and drift with the 
breese, are forms with slender bodies and compara¬ 
tively large wmga. There are some exceptions among 
the heavy-bodied forms, as notably the plant lice 
whidi have their muscles crowded out by the diges¬ 


tive and genital organa. Also, some beetles are 
endowed only with great leg power. Among the 
butterflies, the geometrid moths and the true Neu- 
roptera, there are large-winged species that have also 
great muscular power, enabling them to fly moder¬ 
ately fast, with excellent control. 

Size in general is of little importance with regard 
to the chararicnstio form or habits of any species 
Certain fanuhes of all the classes uro all very small 
or quite gigantic, others poHsess genera and species 
of both extremes. Wc are inclined to regard those 
forms demanding the use (if ihc inicroscope os pos¬ 
sessing simple organisms, finding iho in llie prutosoa 
and in such vegetation os the bacteria Among the 
Crustacea and Millepedes there arc none that are 
exceedingly minute, except when hatched out, but 
the insects possess many forms that are microscopic 
in all orders and the mites belong to the Araihnida 

We are also prone to regard nucrosropK creatures 
os relatively simple with regard to mentality It 
almost seems, at first thought, as though choice, 
memory, recognition of ciri umstance^ and attendant 
mental processes that are shown by many of the 
more highly developed insects would require a brain 
large enough to receive and record thw complex 
impressions. However, the most minute Hymenop- 
trra and Diptera are not only similarly construct^ 
physically throughout, but also show habits similar 
to and as remarkably complex as closely related 
forms a hundred times larger Thua the tiny wasps, 
no larger than a pinhead and that arc parasibc on 
aphids and spider eggs, mi^t be compared in sice 
with the big ichneumon wasps, like a shrew unto on 
elephant. 


q One of the unrivaled **wonder3 of the common- 
place** IS the liny snow crystal, too fine in detail 
to he seen unaided By a painstaking technique, 
these have been photomicrographed The method 
used for this work and results obtained wUl be 
described in our December issue. 



MULnUTrCED ARTirnOPODS 

Top Wood-Umse or pUlbug (rmt a hag at all), that foOm 
Usflf up like an armaJdlo Its techntcnl name m Armadilh- 
dium, Centis Woodland emupede killing a fly Lowia 
Mdlepede or so-eallsd ^tkomatid Uggtr** 
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Ficubb 1 to 4: CuMK-ur Vibwb or tiu £y£ When Undibcoihc Tehs 


When Reading, Your Eyes Move in Jumps 

Tests With Chinese Characters in Vertical and Horizontal lines Disclose Some 
Remarkable Facts About the Movements of the Eyeball 

By Professor Waher Mdes^ PluD. 

Pfljrchology LAboratoriofl, Sunfurd UnlvertJty 


HOME anrient Chinese as he sat reading 
Hith hiB hngtriips resting lightly about 
hiH eyes and on hi» forehead, may have 
noliM*d, through the sense of luuth, (he 
^ peculiar jerking motion of the eyes as 

he Bianned a line of rharacteni Considering tlie 
fact that ihc eyelids follow the movements of the 
eyelialls, promptly responding as the line of vision 
IS raised or lowered, the reading of symlKils arranged 
along a \ertual line would offer a good opportunily 
for making this observation 
Chinese charaLtershuve traditionally hren arranged 
in vertical lines to he read from top to bottom, 
slarlmg in the uppeV right hand torner of the page, 
and proceeding with suei-essive lint's to the left 
But so fur as our scientific'world is aware, no 
Chinese, and He may say also, no Egyptian (ffeek 
or horliarian, evtr retorded the fact that Ihc eye 
got4 in little jumps when reading 

It remained for Professor Java! of tlie University 
of Pans to diHTover, in 1879, that the passage of 
the eyes along a line of print is not a continuous 
movement He list'd no elalmrate apparatus, siinply 
direct observation aided only by a mirror Now 
that attention lias Ikscii drawn to the pbenonienon, 
anyone can easily vi rify the fact of the discontinuous 
movement by i losely watching a person who is read 
mg ll IS more difficuU to detect in one's self but 
this can lie done by iureful observation 

UiMontinuouB movement is the lypnal behavior 
of the eve's in the individual who, walking or quietly 
talking with a lompanion, looks out upon his envi- 
ronnirnl The eye moven and pauses, moves and 
pauses, alternately flitting and pcrLhing like a bird 


in a hush The movements are not of the same size, 
and may be in any axial direction Wmkmg, for 
moistening the eyeball and generally ‘‘■ervicmg” it, 
commonly occurs during the movement pliase Often 
there is the further complication of an associated 
head movement 

If we think of the eye as a camera and if there are 
to lie clear images on the retina, il must have 
moments of stationary pusilion Blurred images 
would result at the time of movement unless 
the object of vision and the eyes moved at a cor¬ 
responding rale A chicken or a pigeon that is 
walking IS observed to move the head in a jerking 
manner By so doing, moments of stationary posi¬ 
tion are secured for the eyes, with tin result that 
relatively unblurred vision is obtained while the 
body is continuously iiif>ving The pauses of the 
human e>cs are rtally quite brief, but ‘*mero 
glances” though they be, they constitute the real 
times of “siting” and have much greater duration 
than have the movement phases The method of 
proving this is (k^rilnd below 

Chinese a ^wo-dimenalonal^ Language 

Perhaps it has always been implicitly assumed 
that the eyes perform discontinuous movement in 
reading as in oil other observing of stalionary 
objects Professor JavaPs discovery was, however, 
not limited merely to establishing this point His 
work was of importance Iiecause it revealed Ihc 
charaiienstics of mental perception He found that 
the number of pauses in reading a line was not very 
great-'Only about half as many as there were worcb 
in the line. This was a discovery indeed Accord¬ 


ing to this individual, letters were not seen os such, 
Hords and even groups of words were grasjped as 
wholes 

This field of inquiry, once opened up, was entered 
hy a number of investigators, and has been chiefly 
worked by Americans. Tracing levers were devised 
to be attached directly to one eye by means of plaster 
of Paris or ivory cups. These devices gave perma¬ 
nent records on smoked paper, but had their disad¬ 
vantages, not to mention dangers, to those who served 
as subjects Photography ulTered the most practical 
means of recording. Motion pictures were tried and 
were quite effective in some laboratories, notably 
at Yale But the measuring of the photographs in 
the sucx'eseive frames of the motion picture for 
plotting the results were very tedious 

Professor Raymond Dodge, working at Wesleyan 
University, nriguialed u technique of photographmg 
on a continuously moving film He illuminated the 
eye with an arc lamp placed at some distance, and 
look advantage of the fact that the hnght image of 
the lamp reflected in the eye shifts position with 
eath e>e movement, because the cornea has a dififcr- 
ent curvature from the eyeball and protrudes 
slightly This technique is now commonly in use 
and IS the om which we are employing at Stanford 
University By this method, the reading of English 
has been extensively studied, and some European 
languages also have been carefully examined with 
interesting results. 

Giinesc is radically different from those languages 
that have been studied in this manner It is arranged 
in the vertical axis. It is not based upon phonetic 
spelling Its characters are all essentially perfect 




CAMFUA FOR lIFtOliniNC FYE MOVEMENTS 
Ficuiix 9 To thr rxlremr n$hl^ in the photograph abovf, mrr thown the arc lamp and the 
ntotor for interruptuig the light and making time measurementi potMUe 



ONF OF THE SUBJECTS UNDER TEST 

Ficuu 10 Notice the two $mcU mirrort that reject the light to the ew of the euh / aet , and . 
make it nnnectMMorjr for him to took dtrectfy at ma tomree of Ommumtion 
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FicuiiKt S TO 8t Hors Eys Views. See tii> Dlscription in tme Text 


•quarei so that it may be termed a ‘‘two-dimensional" 
language. Of these the simplest form is a horuontal 
line, while other characters look like complicated 
windows of lattice-work and each character may 
contain more than thirty strokes. It is quite natural 
to ask whether Chinese u read with the same sort of 
eye movements os are used fur English, whether the 
eye stops on each character or perhap even wanders 
about within complicated characters. The recent 
investigation by Mr. Eugene Shrn and the author 
is ^ first study of its kind on Chinese.' 

The photographs of the eye which accompany tliis 
article are for demonstrating just how it is that the 
bright image of the lamp r^ected on the cornea 
shifts with the movements of the eye and may thus 
be photographed to give a record of eye movements. 
These photographs were token, in each instance, with 
the film stationary as m an ordinary camera In 
Figures 1 and 2, the subject, a Chinese, tried to look 
steadily at a white pinhead for four seconds while 
the film was exposed. He succeeded in Figure 1, 
but in Figure 2 the bright dot on the black corneal 
area is doubled, showing that his eye moved 

Horisontal eye movemenlA, voluntarily performed, 
are recorded in Figures 3, 4 and 5. He looked at 
one pinhead for two seconds and then, with the 
shutter of the camera still open, shifted his gaxe 
directly to onollier pm locat^ on the horuontal, 
40 degrees distant, and held this position for two 
seconds. This, at least, is what he was asked to do 

>W R. Mlln STid Eusens Shmi Phatogrsphl« rfvonlliis of 
0 ^ BwranMiU In Uw rondlnir of Chlnow In vortlonl ud hoHiontnl 
Metliad nn4 praUmlnnry rtmilU. Jooninl of Kxporlaiental 
rveholotfj. IBM, VoL I. pp. M4.SS3. 


and what he thought he did. But the white dots on 
the photographs show that the eye paused at other 
places, TTie faint while streaks indiuilc (lie paths 
of movement Similar tests of 40 degree eye move 
ments made in the vertical are shown in Figures 6, 
7 and 8 Here it u likeYose seen that the fixations 
of the pinheads are not perfect and continuous, and 
also (hat the path of movement is not actually 
vertical 

In Figures 3 to 8, inclusive, a spectacle frame 
carrying a bright metal bead was worn The reflet- 
tion from the bead indicates tbe method of rctording 
possible bead movements Taking Figure *> as an 
example, if in place of the stationary film used to 
take this photograph wc had employed a strip of 
film moving coiiltnuously in a vertnal direction, caih 
white dot would have registered as a vertiial linn 
connected by short, nearly honsonlal, lines to other 
verticals Hie whole succession of positions and 
their relative durations would have been directly 
plotted and we would have a record of the same 
nature oa Figure 12, but in this case not a riading 
record. 

How the Records Were Made 

The arrangements of the sperial photographic 
equipment are evident from Figures 9 and 10 This 
IS a compact and somewhat modified form of the 
Dodge type of eye movement apparatus The arc 
lamp and the timing motor, for interrupting the 
light and thus giving time values to the reading 
record, arc shown at the extreme right in Figure 9 
The adjustable head rest (a support for the ft>re¬ 


head and a biting l»oard) are at the Uft in tbe pic¬ 
ture The copyholder is directly in front of this, 
and just alwve die copy the lens /nay Ik* seen extend¬ 
ing from the long hood of the enlarging camera 
Iwo small, first surface mirrors near the subje<t, 
(see Figure 101, reflect the light from the arc to his 
right eye, but from one Mde so that lie need net ste 
thn light directly 

The entire eye and adjoining area is of course, 
illuminated, but the camera is focused only on the 
iinght light whnh is reflected from the cornea. 
Nothing but the movements of this bright spot will 
mord in die subdued hluo light that is proilurcd by 
using fillers in front of the arc The copy is illumi 
nated b> a rending lamp wilh a rather strong yellow 
light The film may lie moved in the vertical or the 
hon/ontal by a spring motor unit mounted at the far 
end of the hood The camera proMiles a five-tunes 
magnduation The adjustments are simple and 
direct and the apparatus may nadily serve for 
recording eye movements under a >arioly of condi 
lions A feature that is of particular \alue is that 
the page of copy ixpo»*ed at one time may be quite 
large 

The spot miens of copy to lie read, and illustrated 
in Figure 11, left and right pan% are reduced 
for reprodudinn m this ariule The squares of 
(ext in reality mi asure six by six inches Both parts, 
in this cose, contain exactly the same reading 
material In the right section tt is printed in the 
vertical as ( Innrse is traditionally arranged on the 
page This would be read by starting at the uppir 
right hand corner (at S on the illustration) and 


I I 

A o ttKT'K/rattA • NNwna t ma o Naxia • 
im* • • n«T»caaT • 

o s va • «sj&aasftt 

a«imn«s v akvmi > t vaa «» 

a-a • • oKtiir-aa • # a « 

laiwaf • KMi • xa • s vanaia • anv-y • 

tt«nni «t n«ifc«»t>i*>iLeAitrA/c • 

ftn-x-iffto * MiiraxxTik 

m • xamiaiiit • RMxiTaxT-R • «x 

vtt • • aac o H/j-a-Hiiin • s vmas 

0 xa«4K • s vRiraaa • xff • ixa-sN • b-b 

M • o MRBB 0 IBB • S «AW • 

BBT « RIM A JiTB <> X VBB • » R 

V«aaBimB*7HBBB£B » o R VB«B 

a • » OBI • MBtt • R M • aBBB 

7aB»wtt*RviWii aMBB^aRBixtiRaaf-Hi* 

jucbtmMBMiff T eoaa • a • 


CHINESE WRITING IN ENGLISH STYLE 
Fiauu 11, Lerr lecrum of eopy^ gHnrerf in AoHtonia/ fines. iAai tuu lueJ in moJUng 
(Atf gAotofrogkfi? eye-movemo/U record! 



CHlNESh WRITING IN CHINKSF STIIE 

Flti UK U, Rilht in this piece of copy, fAe charai’trn are arrangrtl in traditional CAifieia 
form, to be read in vertical litu ^ 
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RECORD OF THE EYE MOVEMENTS WHEN READING CHINESE 

FtcuiiE 12 The lower of the two tracing$ U a record obtained when the tnhject was reeding vertical Chinese, The upper one show the rmuUe when the tubfect am$ made to read Chlaaaa 

charmctera arranged horizontally See Figure JI for styles 


continuing in tho direction of the arrow, reading 
8 UCCCB 81 VC lines from top to bottom until reaching 
the end at E 

In the left section uf Figure 11, the same text 
is printed in the horizontal arrangement that is typ¬ 
ical of English, rending from left to right As the 
Chinese characters arc sc]uares, they may readily he 
placed in either axial line At jirescnt some Chinese 
scientiru journals are printed in the horizontal This 
has the practical advantage of making it more simple 
to include quoialions or names from English and 
European languages and such things as mathematical 
formulas. 

The illustrative record. Figure 12, of eye move¬ 
ments made in reading, is a combination resulting 
from reading a page of vertical text and a page of 
horizontal text The content of the two pages was, 
of course, not the same The camera was turned 
90 degrees, between readings, so as to hove the him 
moved at right angles to ihr dimtion of reading m 
each case The him was thus run through the camera 
twice. Our ordinary records are made in this 
manner, photographing two or more reading tesla 
aide by side on a him two and a half or three inches 
wide The faint white line at the top is from the 
light reflected bv the metal bead on the spectacle 
frame and indicates that tho head was held quite 
■Ull during the test. 

The Time of Eye Movements 

The large movements at the beginning of the 
record, left end, are not reading movements, but 
are preliminary The subject looked back and forth 
St two dots or short black lines placed one at each 
end of the initial line of copy A white screen at 
first covered the copy, but left these dots exposed 
The size of the movements made in looking at the 
dots could he compared with the later movements 
when looking from the end of one line to the start 
of the next, as the subject read the copy after the 
screen had dropped When the subject gets well 
launched in the reading, the swift movements made 
between lines are found to l>e smallPT than the pre¬ 
liminary fixation movements This indicates that 
the eye does not actually look to the end of the 
line nor does it start at the very beginning The dif¬ 
ference in the Biae of thiH.e movements for horizontal 
and verliial reading (upper and lower tracings in 
Figure 12) IB noteworthy as the length of printed 
line was in this case the same This diifereme is 
due to a forward shift in the center of rotation of 


the eyeball when the eye executes vertical move¬ 
ments so that the cornea is not actually displaced 
us far 

The reading record looks somewhat like a succes¬ 
sion of low pitched flights of stairs. Each flight 
corresponds to the reading of one line. Evidently 
the record is complete for eight lines of horizontal 
text and nearly so for eight lines of vertical copy 
Proceeding from the left, if we count the “treads*’ 
rather than the “nsers,” we shall find the number 
of eye pauses to be seven to nine per line, whereas 
there are 28 characters in a line The duration of 
the pauses is quite variable In the reproduced pho 
tograph we cannot count the fine white dots, each 
representing 1/50 second, which make up the record, 
except where these have been stretched out due to 
the swift move of the eye between lines. The little 
gaps in the lines of white dots arc 1/5 of a sec'ond 
apart From these we ran see that the pauses are 
seldom as short as 1/5 and never, in these tracings, 
as long as 4/5 of a second Reading the first line 
of horizontal characters required 3 6 seconds, and 
very nearly the same total time value is found fur 
the first line of vertical copy 

Da I a were collected from the reading of four selec¬ 
tions, two vertical and two horizontal, by each uf 11 
subjects, all Gilnese students at Stanford University 
In this case each seleition was a complete paragraph 
roiitaining 10 to 12 lines A full vcrtual column 
was inches in length with 35 characters, and the 
horizontal line was SVj inches long with 23 charac¬ 
ters. The characters were of the same size for both 
alinements. The subjects were instructed to read 
silently and understanding!y Comprehension was 
tested by questions in order to make the expen- 
ments entirely free from inaccuracies due to the 
skipping of words. 

It was found that the average reading pause for 
both vertical and horizontal matcnal was about 03 
seconds, tending to he slightly longer for the vertical. 
A more consistent difference between reading in the 
two axes is showm in the average number of words 
covered by one reading pause, which ranged with 
the different men from 10 to 3 3 words. For the 
vertical selections, the eleven Chinese averaged 2.3 
words per pause of the eye, as compared with 1 9 
words in horizontal reading The results may be 
stated in terms of speed of reading as average num¬ 
ber of words per second of tune. Here the range 
IS from 2.9 to 11 0, averaging 73 for the vertical 
and but 6 2 words per second for the horizontal 


A short pause and a long span result lu rapi<l 
reading, while a long pause and a short span means 
slow reading rate. The vertical text shows slightly 
longer duration of reading pauses, but each covers 
a greater number of words. As a result, tho vertical 
has some advantage in reading speed as found by 
these highly interesting experiments at Stanford 
University 

Of course, it cannot be demonstrated that the 11 
Chmese used in the test have exactly equal practice 
m both honzontal and vertical reading They had 
all of them read horizontal Chinese since childhood 
in various books and journals and were well prac¬ 
ticed in reading English and, in some cases, other 
honzontal languages, so they considered themselves 
well practiced in horizontal reading. In the texts 
used, the content seemed to be of equal dificulty, the 
characters were of exactly the same site and type 
face and the spacing was closely the same. The 
horizontal lines were shorter in these texts used in 
our first experiments However, from the extensive 
work with ^glish, it is well known that a short line 
IB read with relatively greater speed, hence the hori¬ 
zontal texts m our experiments really had some 
advantage over the vertical copy. More elaborate 
and extended experiments by Mr Shen, as yet unpub¬ 
lished, on strictly comparable texts bear out thoe 
first results. 

Vertical Reading Leas Tiring 

Our inquiry has therefore disclosed the fact that 
the process of reading Chinese is fundamentally the 
same as for readmg English Each line of print, 
whether in the vertical or honzonul, is covert by 
a senes of quick movements and much longer pauses. 
At each pause, more than one character usually is 
read. While Chinese u condensed and what might 
be called a two-dimensional language, still the eye 
moves in essentially a straight line and does not 
wander about, even in complex characters. 

It IS surely interesting to find that vertical reading 
has an advantage over horizontal. We hardly dare 
speculate on why the ancient Chinese adopted the 
verticaL Possibly the coordination of mo^g the 
eyes along a vertical line, when they ore focused at 
t^ proper distance, is the simpler and, in the long 
run, less tinng. At least we know now that the 
eyes of a Chinese, regardless of the position of the 
superficial tissue which sunrounds them, behave Just 
like those of a European. Related questions must 
await the progress of research. 


CONTINUATION OF THE RECORD AT THE TOP OF THIS J^ACE 

CoM$lderia$ the two tnetngs as a whole, each set of *^atau steps’* corresponds to the reading of a sin^ line of 2B eharactan. Coanting the ’’traadd’ rather than the "WssriT* gioee tha 

number of ren^ng pauses made 6y lAc cy« o/ fAs sahftet 






NoneXBB, 1926 


SCIBNTIFIG AMERICAN 



THE CEYLON PEARL nSHER’S FLEET 
At tuniet the plcturetque prurl fiiherM* craft wend their way 
homeward bearing the da/e harvett of peon oytterM Perhape 
there u leu than a cupful of pearU in the entire feet 


BARTERINC FOR PEART S WITH THL DIVERS 
As compensatwn for thnr riskr uork^ the ditjer^ receive one- 
t^d of thnr /fruzfl —provided they are not rheated ThfiC, as 
a ride, they sell to retaU purchase n who Une the shore 




AIL SHOWS BUT THE SMELL DRILUNG PEARLS JN CEYLON RETAILERS HUNTING FOR PFARLS 

The oysters are piled m ■ eanoe and left to rot in the sun for JTIrA his simple bow drill, the driller can pierce It is extremelr hard to see or feel a pearl in a fresh oyster 

a week. Prom the resulting mass of smelly slime the natives forty to fifty pearls a day, thus permitting them Therefore u u the practice to await derumpoution before the 

knead out the tiny pearls witk their hands to be strung in ropes search begins The reader may umtgtne the smell 


The Romantic Quest of the Iridescent Pearl 


PtF^g a fortune for an optical illusion Is what one docs when he buys a 
rope of pearls. The inimitable iridescence of the genuine pearl is due 
■imply io the existence of microscopic corrugations on its surface, spaced 
about one fiftr-thpusandth of an mch apart. They produce the colorful 
optical effoct imown to the physicist as interference fringes. To demon¬ 
strate that the charm of the pearl u only a surface effect let the outer layer 
of one be peeled off: the pretty gem will become a dull, uninteresting 
pebble of limeatone. What a c^y experiment to demonstrate a natural 
truth' Pearls are found in shallow seas over a large part of the Orient. 
For thousanda of years, among many peoples, they ^ve possessed a relig¬ 


ious signiRcancr, while there arc many who believe it was the romantic 
worldwide quest for pearls which led to the diffuHion of early (i\ilizalion 
from some near Medilerranran center to thi rant, and ultimately across the 
broad Pacific Pearls abound near the isles of that munamed ocean and 
their quest provides a large part of the living of the islanders. Many a 
true romance has been written around the adventurous lives of pearl 
dealers in the Persian Gulf, India, Ceylon, the bpice Islands, and Australia 
But these are not the men who find the pearls The native, accustomed to 
the water from boyhood, bei times almost a human fish As a diver, he 
generally remains under water from fifty to eighty seconds 
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BORING OUT THE EXIiAllST HOOD 
Boring out an enormouM catting for the lower half of ona of the turbine 
exhaust hoods for the new milUon-hortepower genexating atattpn AUhou^ 
a comparoitvely imall volume of high pre%suTe steam enters the /ur6^nf. Id 
expansion u to great that a huge exhaust hood u necessary to carry louh 
pressure steam to the condenser 


I 


ROTOR OF A 40,000KILOWATT FRtOUENCY CHANCER 
This big wheel, n feet in diameter, is /tart of a machine which will be used to interchange cur 
rent at diderent frequencies between the generators of the East River Station and the Hell Gate 
Station These stations are miles apart, bat the voltage and cycles are differint 
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IJPPFR IIAIF OF TURBINE FXHAUST HOOD 
The huge Gon casting shou r ubovi ii part of the 60JOOO kilowatt turhinea It is the largest cast 
ing ever made at the General Electric Plant at Schenectady, New York 




THE ASSEMBLED EXHAUST HOOD 
This photograph shows the as^mblod turbine exhaust hood The condenser 
is constructed directly below so that exhaust steam passes directly to U 


A Power Plant Greater Than Niagara or Muscle Shoals 


Siitren milliun persons will live in the New York metropolitan area by 
1950, according to the estimate of experts. At present, with a population 
of about 6,000,000 or approximately fi^e percent of the total population 
of the country, New York City requires close to 10 percent of all the 
electrical energy generated in the United States. It is not surprising then 
that the New York Edison Company is now building in Manhattan, the 
worlcTs largest electric generating station. The station is located at the 
foot of Fourteenth Street where the river close by will furnish the tremen- 


douB quanuties of water required by the sUUon for steam condensing pur< 
poses The water will flow from the river to the condensers through six-foot, 
cast-iron pipes buned in the concrete foundations and its volume, more 
than 800,000 gallons each minute, will be greater than the amount utied by 
New York Cuy for all other purposes cor^ined. It u expected that the 
station when completed, will have a capacity of approximaidy one million 
horsepower This is sidfiaent to light more than three million six-room 
homes. The force of the turbines which will develop it is greater than 
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THE WHEEL WHiai WILL DRIVE THE GENERATOR 
Thu rotor contmna 20 «r/s of blades They vary in length from four inchen on the 
smaUent Kheel where thf fuKh-preMSUte steam wiU enter to 40 uichei on the largest 
wheel The outer rim o) the largest wheel travel at 12 mtleg per mutate 


PIIOTOCRAPinNC MOST POWERFUL MACTUNF ON EARTH 

To make it possible to photograph from every angle the most powerful singfe-uml 
rtmchine on eortA, one of the bOJHHt'kUowatt turbinex at the Rau River Station^ U 
became necessary to use a 200-toa crane to Uft the 1^ pound photographer 
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A CORK FLOOR IN A COAL MTU 

To or event vihrattan from the coal crushers^ which will prepare the coal for the station's 
boilers, from being transmitted to the building in which they are contained, the concrete 
/oHJidlalionj uf these crushers will be lined with cork. Above is one of the cork layers 

that which could be exerted by 1,000,000 horses pulling together. The 
equipment of this atation, parti of which are illuitrated in the accompany¬ 
ing pholographa, represents the most advanced practices in central station 
design, yet it is at the some time euflScienlly conservative to insure the 
reliability neceasary for the absolute continuity of service which the New 
York Edison Company has maintained since its organisation by Thomaa 
A. Ediaon in 1882. In the first unit of the station which is now approach¬ 
ing completion, there are two 60,000>kilowatt turbine generators These 
turbine generators are the largest elngle-unit machines which have ever 
been built. One of them would have been suflkienl to supply all the elec¬ 
trical needs of the city twenty yean ago. They will generate current at 
11,400 volta and 25 cycles. This will be sent to the company's nuincroua 
sub-stations throughout the city where it will be coni'erted to 120-volt direct 


r. 


ASShMBLINC THE TURBINE FOR TEST 
The photograph above shows one of the turbines being assemMed at thr plant of the 
General Electric (ompany in bekenertadr This is thr iargc%t singie^unit turbine 
ever buUt and u capahle of power greater than that of SOfHM) horses pulling together 

current Five huge boilers will be used to suppl) the great quantity of 
steam for each turbine One of the unique features of the^ boilers is that 
all four walls are lined with nlerl tubes whuh (arry the water which is to 
be changed to steam. In ordinary boilers the water is heated only in the 
rows of lubes at the top of the fumaces In this boiler by the addition of 
the water tube walls the heat whn h ordinarily would be wasted tn the Lnik 
walls of the boiler, U made use of The tons of coal which will be 

burned in the boilers of the completed station every day, will be brought 
to the miLlhouse by barges where it will be shot into the boilers through 
noxxles where it will burn in flames 40 feet long, aa though it were oil 
instead of coal The beat of the waste gases coming out of the huge 
boilers will not bo oitlrely lost for il will be uvd to preheat the air which 
IS needed for the combustion of coal under the immense boilers 
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**Tur bKNTKMo. OF Dlath,” 0Y thk Eucluh Aatist, Uon. Jobh Colukm, Tills Its Own Sad Stony 


How Death Deals Its Cards 

Death in a Thousand Shapes Is Knocking Eternally at Everyman's Door 

By Albert A Hopkins 


iF one were to lake down one of the cdla- 

I logue drawers “Dp” to, say, “Dp,” in 
a large public library, he would be 
astonishid ut the number of entries 
under “iVath” A vast literature has 
growth up around this subject which is treated fnim 
every angle The historian, the philosopher, the 
artist, and poet, the physician and the theologian 
have all added their quota to the sum of our exact 
knowlc^lge, or to mure abstract sppiulation uii one 
of till great mysteries of human exislenc-e Great 
scientist** have labored to i larify the lonnicling opin¬ 
ions and far-flung theories Invesligalions along 
psyihu lilies have not lieen ronvinung enough for 
us to follow lh( reniurkable tales of llir French as¬ 
tronomer, Flammarion, in liis vuliiinos on dialh 
Death seems to be the hnobly as far us this world 
is concerned 

We might well nsk, “^^hat is death’” A dtfini- 
tion is difficult, but the following might answer 
Death may be regarded us the di parlure of the prin¬ 
ciple of life from the hodv, whuh brings to an end 
man’s physical relations with otlur men who are 
still on earth and with the world of sense as a whole 
In this sent!me, nothing is necessarily implied us 
to the relation of (he (Wd with one another and 
with God in a further slate of existence, nor imWd 
of the lonlinuance or disruption of spiritual rela 
Uons with the living 

Death is oi necessary ns birth for the continuanco 
■nd progress of the human race and life cannot 
even be hnagined without death. A man’s ideas 
on death depend largely on the particular conditions 
of his own life and hw surroundings, while his 
ideas and ideals of life may be considerably modi¬ 
fied by his views and hopes regarding the nature of 
death and fhe nature of the human soul La Roche 
foueauld—^ wise old philosopher—has said that 
man could no more look steadily at death than at 


the sun A life of active duty is the best prepara¬ 
tion for the end, and so large a part of the evil of 
deatli lies in its anticipation that an attempt to de¬ 
prive Jt of Its terrors by ionsUiiit meditation, almost 
necessarily defeats its object and annihilates the 
ambition and enthusiasm that are essential to human 
progress. 

We could fill pages with beautiful legends, and 
(iinous happenings, Iml it will prove more valuable 
to c«»n(ine ourselves to facts as they occur in the 
publications of the Bureau of the Census so admir¬ 
ably compiled by Dr W H Davis in the annual 
portly volume called “Mortality ” Our graphical 
roinpansons give the salient figures First we would 
like to know how the United States compares with 
other countries Examine the “graphs” of general 
death rales where we find that we are about as long 
lived as the inhabitants of England and Sweden, but 
we fall far below the low death rales of Australia 
and New Zealand If you want to live long, do not 
sojourn permanently m Chile or Spain France, 
Germany and Italy also are not safe abiding places 
for potential Methuselahs 

To Live Long, Live Slowly 

The “pic chart’' showing general mortality indi¬ 
cates the great closaificatlons of groups of diseases 
altaikiiig die bodily system while the other circle 
gives specific diseases or causes of death. Modem 
fneduine and modern sanitation has profoundly 
modified some of these figures, but there is still « 
(hanct for radical improvements which must largely 
come from attention to personal hygiene. We drive 
too hard in this country os our graph indicates. 

Accidents totalled 74,131 vicUma in 1923 Here 
let us explain that figures of vital ststiatics are so 
slow in coming throu^, and require so much died^ 
ing that they can never be strictly up-to-date. In¬ 
accurate or hastily prepared figures wotdd be most 


misleading Of course, we know what “all vehicles'* 
really means “T^mdslides” are technically classed 
with automobiles, cars, et cetera The airplane is 
not a very great risk, as the number of passengers 
earned is small and the deaths in service flying are 
not numerous Falls produced 12^378 deaths, many 
of these fatal accidents were preventable 

Suicide and honntide figures have received great 
attention from statisticians It is interesting to note 
the methods of self-destruction used by persons who 
wish to “end it all ” One would naturally expect 
fire arms to top the list, but would hardly tfauik 
that strangulation (meaning banging in most cases) 
would be a close second. Jumping from heights is 
a particularly \icious method of suicide as in many 
coses Jt results in death or injury to the innocent 
passer-by The government statisticians have even 
analyzed the poison of the suicide, and carbolic acid 
which makes such a painful passing out seems to 
be the most sou^t for poison. 

Homicide cases appear to fall in two classes, 
firearms, slabbing aud slashing So long os we have 
such poor laws relating to pistols that the gnnman 
can stock up his arsenal at will—while the house¬ 
owner con only obtain permits after endless fin- 
gerpnnting, photographing and red Upe plua a 
substantial fee—we roust expect such heavy mor¬ 
tality. It would be interesting to know vbedier the 
law ever look toll for many ^ the 7378 coses. 

Tlie lessons to be derived from a contemplation 
of figures of mortality are many. Take life easier, 
avoid straining die bttrt, watch your step ind other 
peoples* automobiles, do not neglect a oold and cul¬ 
tivate calmness of mind. This is all we con do, but 
wait—^“The oU, old, fosUonl The fashion that 
came in widi our first garments amf will losl un¬ 
changed until our race has run its ootUM, and the 
wide firmament u rolled up like a scroll. Tbs old, 
old fashion—Death.” ' . 
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Of What Will You Die? Graphical Compariflons Relating to Mortality 

Tin various causes of death are displayed in graphical form and ahow Hie registration area includes 87 6 percent of the total population of the- 
Vrhat may be the ultimate cause of anyone's death. In the year 1923| the num* United States. Some slates are not now admitted to the registration area by 
her of deaths m the registration area of Continental United Statea was 1,193|017. reason of their unsatisfactory methods of recording death. 
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READY TO FOUR CONCRETE POURING THE CONCRETE ROOF 

Retaining walU of tuapy Mheri piling kept the apod banks at the sides from diding The foor and wails have been completed and now the roof is bdng poured. Baskets 

into the open au On tap of the high bank is a eanerete mixer ready to pour tne made of steel reinforcing rods will add their strength to it A stream of wet concrete 

floors of <Af great sewert whde a battery of pumps keeps the water out issues from a mixer sit u ate d on the bank beside the job Work progresses rapidly 



LINING THE (ONCRETE SHELL FINISHED AND CARRYING WATERI 


When the concrete floor, walls and roof had set, the whole was lined anth pUut^ This picture was taken at a bend in the triple-barreled sewer Back barrel (s amply 

concrete This work was facihtated by the movable steel framework shown in the large to serve as a highway The whole fob was called m*‘sewer^ but it really amounted 

Ulustratiom Thu supported the lining until it had set enough to stay in place to putting a river underground Even as a storm sewer it is unusually large 

A Sewer as Large as a Three-track Subway 

What 18 said to be the largest sewer in the world, resembling nothing so it has been completed and the fact that it was done in a few months without 

much as an overgrown three-track subway, yet which is not intended to accident, or much public inconvenience. The work required an army of 

carry any sewage at all is just being completed in Brooklyn, New York, nearly 1,000 men, and a mechanical equipment of powerful steam, electric 

at a cost of about $.1,500,000, according to Frank W. Skinner, C.E. It and pneumatic machinery of the latest type, which, although it cost more 

was built solely to diM'hargc the storm water which falls on an area of than 200,000 dollars, also saved hundr^ of thousands of days’ ishor. 

3,500 acres of residential districts ll may be forced to carry as much gg Perhaps the most important elemrats of this piece of construction vrere the 

67,000,000 gallons per hour Most of the time this great sewer, about execution of all the work in an open tren^ nearly 40 feet in greatest 

three miles long, will be nearly dry The largest portion, near the outlet, depth, the fact that it was excavated in the center of the street, and that 

will have a width of 47 feet and a height of 13 feet, consisting of three after the completion of the sewer it was refilled with sand and earth and 

rectangular tunnels, each amply large for a railroad Uam, separated by repaved without damage to costly buildings adjacent to it, and with little 

jHirtition walls The magnitude of this piece of engineering work is obstruction to Important trafic. This eliminate the slow, dangerous and 
indicated by the vast quantities of matenal involved, the 10,000 Urge truck costly methods involved In the operations of tunneling throu^ treadierotis 

loads of earth and sand which was excavated being sufficient to fill a 100 sand, but on the other hand It involved the excavation and rehandling of 

by 100 foot pit a quarter of a mile deep; the 2,700,000 cubic feet of con- millions of cubic feet of sand overlying the roof of such a tunnel. Opera- 

crete having a volume as great as that of thirteen twenty family apartment tioni were commenced simultaneously at half a dosen approximately equl- 

houses, the more than 6,000 tons of steel used to strengthen the concrete distant points, at each of which the earth and sand were excavated at the 

weighing as niuih ns that used in the construction of a good sized office rate of 15,000 to 20.000 cubic feet daily, by steam shovels, scraper buckets 

building and the 3,000,000 bricks with which the floor of the sewer is paved and by clamshell buckets. As the excavation proceeded the loose, treacher- 

bcing enough to lay eight miles of roadway 16 feet wide The most inter- ous sand in the vertical sides of the trench was kept In plsce by a contin- 

eating features of tins great piece of municipal ronslruction was the uous wsll of thick, vertic^ planks driven by a lar^ battery of powerful 

nnusual methods employed, the rapidity, efficiency and economy with whidi hammers operated by com'pressed air. 
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Novel Devices for the Shop’ and the Home 

A Department Devoted to Recently Invented Mechanical and Household Appliances 

Conducted by Albert A. Hopkms 



Portable Electric Melting Pot 

I T hu alwayt been tnuhlesome to mell 
anall quntides of metal, each aa bab- 
blti« type meui, aolder, lead, tin, et cetera, 
by or^nary methoda. Now It la rendered 
eaay by an electric melting pot whcrda the 
onrrent la controlled by a threedieat switch 
Tbla device li adapted for ladle and dip 
woih, aa well aa for pouring. 

A Two-way Automobile 
*TS this machine coming or going?" one 
A may aak. Aa a matter of fact. It can 
go dllm way alnce it haa double gear con 
Irola* and double ateerlng mechaoiam. One 
advantage of ihia machine la that It can be 
parked on either aide of the atreci, regard^ 
leaa of the dreotlon In which it entered. 
The car ia owned by Mr. W. D Hcnderaon 
ol Memphia, Tenn. 

A Sprlngelriven Electric Lantern 

T he dcotrie lantern we illuatrate la not 
a toy but ia a atuidy, dependable light 
fOf uaa In eampa, boaia. factorlea or the borne 
It onatea lia own current by mcana of a 
generator driven by a atrong apring. When 
fully wound up. It will give U^t for three 
mlnmeaL 

S cr een Meararer and Cutler 

A BiACHINE la now in nae which airiau 
in making aalea of wire aoreening. A 
loU ia alippod on one of iwo leda, and the 
free end of the netting brought through 
between two flat ated ban. The end of the 
wire ia slipped over amall bum on the 
second rod, which haa a crank handle at 





TUa anaaanl netomoUle hna eoaipiHe double equipment 



flnttlwg wiro ocreening oeeniutely by macblite aavea malerial 



%■ 



taohed to one end A movable arm, with 
two small dlala, ia placed on the netting, 
and Indicaiet the amount unrolled. A blunt 
knife blade is drawn along the slot be¬ 
tween the bare, when the proper amount la 
measured off, and cota ihe neuing square. 
The crank la then given a alight reverse 


turn which frees the burrs and allows tho 
netting to be slipped off the crank rod. 

Relief for the Sembber 

W F. show In these columns, a rubber 
mat, of Fngllah ongin, intended to 
case tile labors of housemaids or other pco- 


Blnkcs its own electricity 

pie who have to do acrubbing. It consiktn 
of a rubber pad made in two ourved, eon- 
iieclcd kccliona to fit both luieca. A device 
of this kind would seem to have other uscst 
for example, U would aid mosaic tile layerSL 

lent An Indoor Bicycle Ride 

I N the amusenicnt device shown on thin 
page, several birycics are mounted on a 
serirs of concentric rings. Ihese axe ro¬ 
uted by a motor and as the bicyclea travel 
in a circle, the paiaengers can rotate the 
pedals to their hearts contrnt, thus denvlng 
beneficial excrciso and a great deal of fun. 

Niunbcr of Motor Vchiden In line 

A ccording to a report recently issued 
^ by the British Ministry of Transport, 
the number of motor vehicles in Great Bnt- 
ain is now nearly 1,400,000, says Machinery^ 
Of these motor vehicles, 'i.^UjOOO are private- 
ly^wned paisengrr cars, SlSiXX) are motor¬ 
cycles, and about 230000 arc trucks, tba 
romalnder being taxicabs. There is approx- 
imatdy one motor vcfalclo in Fjigland to 
every thirty inhabitants, if motorcycles aro 
included In Germany, there is one aultH 
mobile for every 272 iDhabllants, in Franoe^ 
one for every 69, in Jspan, one for every 
2,700, in Russia, one for every 9.000 and 
in China, one for every 40,000, 

An Uniuual Golf Bag 

T he golf bag shown below opens in tbu 
center Fach club Is held by a metal 
ilerial frsme, whicJi supports the bag aa well If 

tho bag la turniM upside down, not a dub 

TS and allnira tho 

the crank rod. (.Ups attacbed to the frame The bag 

^ locks Buloniutically wlien closed. 
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Soird bk^da rkU fw ih, iMUfrn aad for ■rowa-Hpo wdl 


Ad aU to Ih. (olfor 
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Hodvl iJiowins top roncuilcd 

« trnuoiunK trv rc is pr vi Ini which in 
UudcB ■ jrli I r ai 1 1 1 ^irig Thi* 

If aitachrti to thr t | in I ihr ho iy prc per 
and fiflflf m rai^ ng nr lowering the t p 
Tt ilw prevent* the t p from f rriMy elnk 
ing the bottom of the rtar eom|.artnient 
when lowtred or the top of the wind^lirld 
when raiaed 

^hrn the top u lowered it la awmig 
bark ini llie ii-ar rtmpartincnl Ihe c vir 
plati IB tl I in tirn awung bark U a clusei 
puMtiun Bill tin lup la c mtletely rnneeakd 


A IomUbc chair which aMy he cjuiImI m ■ caviim 


from view With the aid of the tenaioiung 
device the raiaing and lowcring can be 
taajly ace mpliahed by one peraon m a 
^hrrl time rhn glaaa panria are hooaed in 
the door when the top is lowered 

A Nrw Style for ^^Flappen** 

^TORFb and abopti are being beueged 
^ n w fur tbe last w ri in Sapper 
V f. le^ Tlii« IB in the form of Sar Iy 
liain SpiH a newly devi^i gaiter or B|at 
to he worn over the stocking to protect them 


^paU for rainy days 

A Convertible Automobile Body 

A n BuioiDohik bu Iy which can be c in 
> verted from a lust 1 job of standard 
appearanee and ngi 1 t p ti an c|id car 
with a t p entirely concealed has been 
found I rail! die The r tr end if the 
body la pnvilel with a cover plate which 
when It !■ diBirtd to 1 wer the t p is 
awung bark out if the way The faalrning 
jncrhanism la then releaaed frini the wind 
ahield frame and lie i p is ready to be 
Bwung Tl IS lip la hinge 1 t> the holy and 



^ - -ry 
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hpcelal eemmt mahra tennia poaaihia la rainy weather 


from mud and ram This Invention fits 
anugly over the foot and is made of mbber 

Circular Ice Bag 

A n impmvf I thmal ire bag la made cir 
k cular in f rm an 1 has a roncealed 
s| ring winch h Ida the bag anugly in post 
tion Ihe screw cap la in front oat of tbe 


chair auble thus adding to the comfort 
The rhair folda in anoh compaaa that it 
can bo earned in a amall paper carton 

Any-wealher Tennia 

D bSPllb the very bad weather tennis 
waa played in the open in London 
recently when a demonatration game was 


■V.' 


I; M 


a? r j 






way AU ice bags used hr anra throats 
have been made heretofore in some form 
other than circular which ii, however the 
logical ahape 

A Comfortable Folding Chair 

M ost folding chaira after me has a 
tUBalc with them, yield in Utne but 
■re as unc mf ruble aa la poaaible In ihia 
chair a new folding pnuciple la involved 
which renders the operation of unfolding 
easy Ibe sturdy construction makes the 


The chaJr when nafoMed 

given on a new type of hard eourt Tbe 
cement composition snaka up water a]*Doat 
immediately, leaving the court quite dry 
for playing even while it u raining Tbe 
nature of tbe cement composition was not 
divulged 

Trolley Cara for Hilly ClUea 

L isbon Portugal, like Rome is boill on 
J hiUa there may be seven or even more 
—we cannot say Ihe trolley can used in 
Lisbon are built like the mountain railway 
can in Switserland so chat the passengen 
Beats have aonie claim to the burlaouial 
Tins la accomplished by having one pair of 
trucks directly under the car while the 
< I her IS placed at some distance from the 



SwuglBa bnek the hiaaed top 

fle or frame Thus the car really reels on a 
wedge To all appearaoca tite trolley it 
trackless It is probable that similar can 
could be osed In ban Francisco where the 
hills are numerous 
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ClrlBg the aperlmeBt-hovM behj Ucht end elr wlthoot duger 


Modem eerea leegne boote 
Power Roller Skatea 

A n aulomollve englnm of Morilch, Gcr 
^ many, has dawRiicd motor ■katas 
which are very ingeninot. A motor u ap¬ 
plied to each foot and there Is even a little 
fly wheel, fuel tank, gage, et cetera It U 
■aid iluit considerable speed may be at 
tauwd with these power roller ikatca. 

An Open-air Crib 

A lmost anybody can build this open 
» air crib It la, of coone, very eMeniial 
to have the floor supported as shown so 
there will be no danger of the baby falling. 
'WIm netting should be provided all around, 
including the top, ao there will be no cliance 
for the baby to fall out A wire door 
eould bo oonatructed to give acrasa to the 
crib, or the wlmhiw iiaalf could be abut 
down ao that ibe child would not fall Into 
the room. 

A Univeraal Qo t he g Radc 

W ITH small rooms, every inch of spaea 
counts, ao that tho rack shown la 
most oonvenlrnt Faullities are provided for 
hanglDg suits, underclothing and lira, and 
devices have even been provided for taking 
care of fboea. We do not know what idea 
the maker had in mind when painting It 
white, but it la a good one since the rack 
can be dialinguiehed in poor light 

A Novel Bank Check 

A NHMBLR of banka are using the form 
of check shown in the JlluttralloD 
which does not differ materially from that 
which has been In use for a long time on 
money orders. The Idea b, of course, to 
protect the customer against the raising of 
« ebcok. On the margin, there arc printed 
amounts on the left end of the cheek ao that 
iha atnonnt of the check may be cut into the 




margin and any attempt to alter the face 
value will be disclosed immediately 

A Latitudinally Bound Tire 

T he present ■utomobllo lira is bound 
by cords both longitudinally and lati 
tudinally in order to give sufheient body 


no curds run in llie nrcumfrrrnce of the 
tire As a result, the Lire may expand and 
contract like a rubber liand in the directiun 
the wheel travels, but cannot change its 
other ihrorniuon. Tins condition gives a re 
markablL nsilicnLe In the new tire Per 
faaim llie iiinst astunishing feature of the 







hr 


m 








An effective and simple way of protecting a check 


10 the tire. Tbe newly patented tire is 
bound latiludlnally^from nm edge to rim 
edgo^but is not Imond longitudinally That 
la, while cords run crossways in tbe tire. 



W&^'H 






floltHag tha ttra am the rim hr air preamre la feasible 



Vi"- 




invention lies in the manner In wluch the 
new tiro is fastened to tlie meial run. All 
lugs, all bolls, the collspsiblr nm and the 
ahoulder arc done away with At tho edges 




Arranging clothing neatly 

of tho new nm, the metal thickens to give 
a perfectly smooth top surface an Inch 
wide wlih a twelve and nne-half degree 
taper whose highest point is on tlie outer 
side Correspondingly the tire lus its edges 
formed in a iionelaMic bead with an op¬ 
posite taper to that on the nm Tlie inner 
tube IS put on the metal nm of the wheel 
unit, the new lire slipped into plare with 
no mure than hand assistance, and the inner 
lube 1 m inflated 

Tile Ifingitudinal elasticity of the new 
tire permits tlie air to alisurh a large per 
crniage of the strrshes which wear the 
cuminoii lire ^hon the new lire encounlcrs 
a stiine or other ohsiai Ir, thanks to its 
rlaslinly it tends to fold about tbe ob- 
sUlIc and ubsurb Us shaiie rather than to 
pass the sho*k on to the car or to accept 
damage to itself This elasticity absorbs 
the IraLtiuii wave, or fnrwanl muvemeiil 
of the car and eliminates lire heating. 

Combination Table and Detk 

T he table which we llliutrato Is intended 
for the use of children it may he used 
OS an ordinary table, or imrt of it can be 
raised so as to form a desk. 

A Welding Wrinkle 

A PRINCIPI G to be olMoned in ,1) ur 
acetylene welding operations b never 
to direct the lurch flame upon the welding 
rod to melt It, sajs Poucr The flame 
should be directed agiinnl tlir joint so as 
to form a puddle of iiudten metal Tlie 
welding rud should be melted by the heat 
of the puddle and the radiation from tbe 
tonh flame Jly always forming a puddle 
in the V and adding to it from the welding 
rod, using the hi at of the puddle tn melt 
tin rud the wcliliiig operator is reasonably 
sure of obtaining pinriraiion and coltesiun. 



When Ihe table ia a dank 
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Leftt Guvm Etrlp* and letlan are pasted on the paTemenI Cantsrt Hour the letters are applied JtifAfi 9Mpf are grant aids to tradle regnlalloa 


Posted Letters for Traffic I ontrol 

W HLN ws riRitfd the armory at tte 
rec^ni Ssfny Congress at AU any wp 
W ere struck with the simplicity sni |rac 
tlcsbiUiy 4 f canvas Inters which were \ asled 
on the floor and we are n w able to si ow 
otir readers s me exrellent examples of h w 
these letters w rk out in practice Markings 
of various kinds are provided aa well as 
letters Arrows curves for turns et cetera 
enable almost any traffic problem to be 
solved The letters come in pairs—back tn 
bark Tbc two letters or strips sre separated 



Brcaklnp the cable a armor 

at the top then with a quick |trk they are 
pulled apart and are nady to be appbed 
to the tavnmnt—the surface of which must 
bo perfectly dry and awept clean Tbe 
lenperature when apply i g ll e strips or let 
ten should be aboit >5 to 60 digrecs 
>ahrenbflit A chalk line g ves perf Tt align 
ment Tbe lellcrR nr utr | s are Iim I up on 
tbe chalk bne—ibe letirra bring arranged 
to form desired words A one quarter inch 



e 


Cooled, germ freo reecptarlcs 


lap IS provided Then tbe e Igei are pressed 
down with tbe foot and the Iriiers are rea ly 
to withstand the heaviest irafle which will 
not weir them out eicept after a period of 
three to five months or longer The pave- 
im nt markings 1 mk much more flnlshe 1 
than If the letters were done by hand and 
the cost la less 


to braak the armor The bandies are then 
closed and the armor and tbe wire is out 
The cable slips out of the tool and then it 
IB possible to slide off tbe armor 


Now Run hy Electricity 

N early an the mining plants at tbe 
cld tn mines of (ornwall Englani 
are now run by electricity although steam 
IS generally used for pumps and hoisting 


Keeping Uqnidg Germ-Free 

T he inventor of this device is shown here 
snth one of the removable ice chamben 
ahe makes for pitclcn luiuh bowb et 
cetera to eliminate possibility of getting im 
purities into the liquids from melting ice 
The lie la confined m a detachable chamber 
which fits into the base of the bowl or 
pitcher 


Exit the Armored Cable Hatchet 

T he hatchet u a time honored tool for 
outilng armored cable It bruiiea the 
armor leaves bum on the wire and mashes 
the insulation A numafacturer of armorel 
able re I nng these Jifficulliea baa brought 
out a tool that raakei eutting armored cable 
easy for the cootnclor The tool la first 
gripped on the cable then the handles are 
opened as far aa they will gi Thla serves 


Protection from Snow and Cold 

T he device which we illustrate provides 
ample protection against loow sleet 
rain and extreme cold These boots are 
both ankle length and knee length an! are 
for wearing when using skis They f rm 
a part of the ski itself No snow can soak 
through so that the shoes or moccasins are 
kept dry Tbe boot>-4S we term it^is made 
of fabrikoid A fool board u provided to 




Foot comfort and wanuh for iho wlolcr aportamna 


whieh tbe foot hamew la gtuohed Tfah 
new article will be of great aemoe in tho 
northern part of tbe United Sutaa and in 
Canada. 

EUmingtos SprinhHng 

A NfW type of electric iron eliminates 
the ortNl of apnnkling as steam M 
provided from a water reservoir in the 
handle It la worked like any hand iron 
A oimple oonduii leads from the reservoir 
to the heated bottom plate The steam does 
tbe dampening prevents acorrhing, oavea 





New tool eslUiig the wlrea 


time The device ipreada moiature evenly 
through tiny boles in the bottom plate Thia 
forma a mut like him of nu ustur e that is 
evenly distributed between the Inudiig mr 
face and the garment dampening and freafa 
ening the go^ aa the iron is used Of 
eourae tbe added steaming feature doea not 
in any way interfere with tbe boa for or 
dinaiy work 
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^rr^yTH four tunes less Iniin on 
Uc/ your A batteries than the 
Storage battety tube of five years ago 
the filament of a RadiotronUX 201 A 
throws aaoss to the platcfive tunes as 
.^iMiy dectspns—a steady stream of 
anp electnw charges that carry the 
song and speech is a big increase 
Its efficiency 

the Radiotton UX 201 A does 
bum out—unless you apply a 
excessive voltage It does not 
gradually but keeps its efiiaency 
to tM very end of its lifii 

sere but a. few of the advances in 
tube feekifig that have come 
I^iqtatoAiaa of RCA and 
lMe<»6BS-'Y(5eQCf6t JElectnc and 
Udoeasm^ leseiucb 
concinvttl ifDpcbvemeht in 
A RadioctQna» nsaking postibfe 
MCepiiilb^sclowefed cost 

C6APORATION 
Of AMERICA 
New Yodc Ch cago 

San fttnasco 



OOs 


RC Rad i o t ro n 

hadiola 
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The Scientific American Digest 

A Review of ihc Newest Developments in Science, Industry and Engineeiing 

Conducted by Albert G. Ingalls 


Nitro4Uycerine Made Safer 

Ou^Hi-iL shoulinff one of the nmsi haz 
ardoufl uf oceupalions, has been rein vinI nf 
■umr of Its danger through the inventmn uf 
a new non metallic container fur ilir nitrrv' 
glyicrinr used In thn underf^rnund 

In inost oil fieldi of the unrld an rxplo- 
siun at the bottom of wells whith have juat 


been drilled Into iho pcimlrum bearing und 
atone ttimulates the flow by ohaitering tlie 
riKk and opening cliinnelB leading to the 
well opening Suboeiiui nt blasu are placed 
in order to remove the paraffia wliich tends 
to clog the minute pus'^agcs |m tween the 
oond grains and to cilind further the exist 
ing channels 

Nitro-glyccrine is universally used os the 
nplusive It IS lowered into the wells in 
shells frfim three to six inches in diameter 
and from 40 jnehes to 11 feet or mure in 
h ngth. 

>rt>m the first days of the oil Industry 
these shells havn licrn mmle of tin But the 
undeSirabJe features uf that inatLrial led to 
a ararcli fur a superior material which ex 
tended over the last 20 years 

The grealesl danger due to the use of tin 
IuLkw is in the genoratiun uf fricUunal lit at 
while the slirlU of explosive are being low 
errd through the uun casing of the wcHa. 
It is m»i uncommon for premature blasts to 
occur from tbu csum*, endangering lives of 
wiirkmen and damaging or deolroying wells 
which have coat many thousanda of dollars 
to drill 

A new type of shell which has recently 
hern invented is made from eomprt'SHed 
paper impregnated with molten sulfur 
Sulfur nults at a icmperaiure below tho 
firing point of nllm glyct rliie Therefore, 
tho devrinpmeni of friLthinol heat softens 
tho exterior of the sulfur shell ami prevents 
the Irsnsmi't'^ion nf the high tempcialUTe tu 
the explosive inside 

The new slit It also potsessA tlie asset of 
being highly frangible When the explosino 
takes place it is rrndereil into hits liring 
eunabustible, musi nf throe fragments are 
ennoamed by tin. heat of the lilasl Tho*« 
that survive are no small that tliry do nut 
Old in the tendem y of wrlli to Mop up or 
'bridge** with rmk frugim iiii blown up into 
the rasing by the shot 

These bridges minimize nr oven nnlldy the 
effect of the explosion, as it is neershary for 
a well to clean ilwlf Imnitdialcly after the 
■hot, through the aeiiun of its own flow nf 
oil Tin has a tendency to shred Slid these 


hhreda often cnnlrihule directly to tho for 
mailon of bndges. 

The Impregnated paper shell is nude with 
end cost mgs formed from a newly patented 
uirbon-sulfur compound, the castings being 
firmly ccmrnled in place. The new shells 
have a greater structural strength than tin 
and. It is tlaJmed, are also more elastic, thus 


reducing the chances of premature exploslona 
duo to slwlu received while they are being 
handled just befure lowering them into wcUa. 

s s s 

largest Meial Crystal Ever Made 

Tiir irvstal of copper shown in the ac* 
enmpanving illustrauon, somewhat rescin 
bling a projectile in appearance, is 17 inehes 
lung, 2’if inches In diameter, and weighs 
aiighily more than 12 pounds. 

It wus withdrawn from the electric fur 
naen at a rate of one>quarter inch an hour 
llils periiiilteil the atoms of copper to or 
range thrmsclves regularly throughout the 
enure pirtc of melol 

One of the outstanding properties of such 
single crystal copper la Uiat it will conduct 
elnlrlcity 13 percent more efficiently than 
will ordinary copper, which is composed of 
tiny eryslals in chaotic arrangement An 
other unusual property of single crystals is 
ilijt a rod of the metal can ^ bent easily 
Having been bent, however, the single crystal 
is broken up into small crystals, and then it 
IS os diffietiLt to bend as is ordinary copper 

Numrnius cxperinu.nts and iiivesllgatlfins 
are being cundiiLted to determine the prop- 
ertJi4 of single crysul nteuls. 

In one of lu remarkably compact and in 
formative "Research Nanativea** enlitlod, 
'Su|)er Conducting Copper—a Tantalising 
Achievement Which May Lead to Industrial 
f-eonumics," the Engineering Foundation 
iNrw York) publiskca the following sUte- 
mrnl contributed by L A Hawkins of the 
resesreh Ubontory of the Cencrtl Elecino 
Company at Schenectady, New York 

* Professor A E Kennelly, in his Resrareh 
Narrative, *A Retrospect In Reoearch,' tells 
how Lord Kelvin in 1857 found that copper 
wire used In cable manufacture differed 
much in conductivity, and urged that tnins 
atlanilc rabies be made of high-condoctlvlty 
copper—chemically pure metal, capable of 
transmitting current with much leaa loas than 
ore lured in the usual, more or leas impure, 
copper rhla was one of the early applko- 
tinns of research to finding better electrical 
conductors. 


^Trom that day to this, pure copper has 
been used almost cxcluiively for electrical 
traonmlosion The only known moierlo] with 
higher condnriivity than pure copper la 
silver, m metal loo costly for use la line wires. 

'But in spite of Bus seltlod prootioe, la 
teresling quettums remained. Why is silver 
more conductive I lion oopper? Why Is 
copper, next to silver, more conductive than 
all other metab^ Is iu oonduotivlty obao- 
lately a fixed thing, or la It auaceptlble of 
Increase by special treatment 7 

"A omoll ioGreoac In the condnetMty of 
commercial oopper would have great vdue. 
An increase of even ten percent would 
loose for other fields an eoonnoui tonnage of 
copper DOW used for ttanamltting power. 
The economlo radius of til existing trano* 
mission syalema would be Ineresaed ten pe^ 
cent. Increasing by 21 percent tba area 
served, or the onderground oubla subways of 
cities, so many of which are taxed to cape 
city with Ihcir loads of today, could without 
enlargement carry additional looda of ion 
percent. 

^So, when Dr W P Dsvey, of the re* 
scorch laiwraiory of the General Electric 
Company, found by colculatlona, based on 
the arrangement of the copper ntoroa wfaioh 
the X rays revealed, that oopper c o m posed of 
a single crystal should have a condoolivliy 14 
percent greater than ordinary copper, greater 
limn that of Oliver, poosibllitia ^ great 
ocienlifie Intercat were diaoloaed In order to 
<dieck his calcnlallona. Dr Davey proceeded 
to devise apparatus for producing large 
single crystals of copper 

**Tbe ringle crysuU were mado by very 
gradually heaung and cooling pure copper 
in an electric furnace. When molten metal 
IB quickly cooled, very small crystals are 
formed, if the melt is cooltsd slowly, the 
rrjKtals sir larger Dr Davey cooled the 
melt so slowly that only one crystal was 
fonnrd, and lliat included all of the melsl 
By this method he was able to produce single 
rrystoJa tbrcc-fourtlu of an inch in diameter 


and six Inohct long, and one that Is 14 
Indies long 

"The conductivity of these crystsla wu 
then measured, and. although the quantities 
involved were only 36/10(MXK)iba of a volt 
amt IB/l^lOOfOOOlha of an ohm. measure* 
ments by different mrthoda were mode which 
checked within one-quarter M one percent 
The measured oonduotivlty wu 113 pereont 
that of pure polyGryaialBne copper, within 
one percent of the calcaUted value. 

Mn a crysul, the atoua—the unit particlei 


of the sobsunoo—ore built up In logulor 
fashion. Tho ctysuls of copper, for ex¬ 
ample, are msde up of very liny ouboa, with 
atoms of oopper at the corners and centers 
of the faoea id each unlL The large orysuls 
grow In such a direothm that the atoua ore 
arranged inreolumu along the length of the 
cryiUl. It la this reguUr amngunenl of the 
atoms, which, it is believed, gives to the 
single oryittls their superior conduotivlty 
wbM oompsred with ordlaoiy (polyoiTitsl 
Hue) oopper, In which the cryitols ore smsU 
and the srruguiieot of ihast somD crysuls 
quite obootlo. 

"There Is reason to hcBevo that tho eon- 
ductlvlty of oopper oryauls along another 
axis from that measured may be oven 60 
peroent greater than the voloa for pore 
copper, but the growth of aiDglo eryauU 
along this ocher oxii boo not jot been 
brought under oonlioL 

"Unfonuasiely, there Is no immodlste 
praspoci of ntlUilng commenisUy this newly 
dlaoovwed high eo^uodvlty, for the siagle 
ctymsls ore very deUcato and difficult to 
manufoeturo. 

**One of the first foots dla co vered about 
single-crystal oopper was that the speetmens 
could be bent double with one finger, hut 
ihst strength was required to straighten them 
afterwards. A orystol of the sias of a lead 
pencil. If given t jerking moiion. bends like 
a Slick of soft wax. Having been once bent, 
however, it acquirn the properties of or 
diiisry copper, for the bending has Irana- 
formed the large crysisl into a moss of 
smaller ones." 

• * * 

^Coffin NaiU?** 

Now that Prof J Riwalyn Esrp, of An¬ 
tioch College, bos just invostlgsted tobacro 
smoking among siudcnls and stated that he 
finds that lowocd mental efficiency la a con¬ 
sequence of smoking, and since his findings 
have been published in most of the news- 


land, sonw invesugttiona mode fay Sir Hum¬ 
phrey RoBesion of the Unlvenby of Cam 
bridge, England, and publlabod In the well 
knowninodJcal Journal, Thelanett (LondonJ 
dbould be of Increased Interpsl. They are 
DSt inserted with any prejudloe oonoe^ng 
tobacco, since the majority of t^ editon of 
the Scientific Ameikaii. lacJudhig tb* pres¬ 
ent writer, madke 

Toboceoa vary conolderatly tat ibolr niep- 
rine oontent, says Sir Hnmidiny, pipe mlo* 
(Con ti nued on page 372) 



The old-fashioned ^eH-wamn** that traversed the oU rogloas Ire night has given 
way to a motor track, while the metal shell which eontalned the nltro-glycerine 
may give way to a paper shell snrh os shosvn above 


papers and many of the maguinea of the 



Dr. T. A* Wlbon, of the pese n r e h laboratory of tho Cenerol Eloelrle CiMnpaay, 
holding the world's largest tingle crystal of copper 
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DANDRUFF? 



Now you can control it! 


You need worry no more about dandruff, that 
unsiRhtly nuisance, so embarrassing to both women 
and mea 

As you probably know, dandruff is a germ disease 
that no intelligent, fastidious person can afiCord to 
ne^ect Because so often it is a warning of more 
serious scalp trouble—possibly baldness. 

There is one ideal treatment to control 
dandruff conditions—the systematic use 
of Llsterine, the safe antiseptic. It really 
works wonders this way. 

The use of Listerine for dandruff is not 

LIST 

— asJ dandruff simfily do not get along together 


complicated. You simply douse it on >our scalp, full 
strength, and nwssage thoroughly. YouTl eiyoy the 
cleansing refreshing effect And you will be amazed 
to see how this treatment, followed systematically, 
does the trick 

Moreover, Listenne will not discolor 
the hair nor will it stain fabrics. And 
it 19 not greasy. 

Try Listenne for dandruff Youll be 
delighted with the results. 

Lambert Pharmacal Co, Sf 
Louis, USA 
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Plykieh la ■ lamlnatcft prodaot 
made from Bclw-icd vmccra of 

C enuIncDoufUaFIr It la not to 
r confuacd with ordinary oom 
maralal flr pl^wooda lor cvctf 
pint la built to the nmt field 
atandarda It la made In 3 
9 ply and apeelal thlchncaaca to 
meet Individual naada 

These beautiful Plylock 
panels supply countless 
industrial needs 

Manufacturers m many lines of industry are showing 
keen interest m Plvlock,'*wood that's stronger than 
wood ’ For Plylock panels have advantages never be<* 
fore combmed in any one material, —great strength, 
light weight,freedom from cracking and checking,and 
most reasonable cost Add this to the remarkable 
width of Plylock panels in proportion to their length 
(stock panels with unbroken outer gram may be had 
as large as 46 inches by 96 inches) and you see why 
Plylock IS lowering costs and bettering quahty in so 
many important industries 

If you make automobile bodies, trunks or cases, cah^ 
mets, doors, shelving, phonograph or radio sets, toys, 
desks or furniture, or any of doxens of allied lines, 
write at once for a copy of*‘The Pictured Story of Ply¬ 
lock" and full information about this material Full 
site samples will gladly be supphed, gratis, for experi¬ 
mental and development work m your own plant,and 
our research department is at your service 

PORTLAND MANUFACTURING CO , PORTLAND, OREGON 
P(yww«d molten for 27 yman 


PLYLOCK 

^V/bodtfaal!b 



turea having iho higbivt The mcotme con- 
teat of llfft Inbacoo and Ite amoke do not, 
however, vary dvecUy It tkc vmy in 
tthith tke tobnico u Mmoked and tha degrte 
of combuMlton (formaUon of carbon mon- 
oxtdff that are the important factors Thua, 
Virginia cigarette tobacco containk 14 per 
cent of nicotine, which ift nearly twice aa 
much nicotine aa Manila cigar tobacco Yet 
cigar amoko conlauu more than doable the 
amount of nicotine found In rigareiie amoke 

The ftmoke of Virginia cigarette tobacco 
contaiDft only 06 percent nicoiinr when 
•moked in a cigarette But when burnt in 
a pipe, 37 to 53 lercent of the content of 
the onoke la nicuiinc, or mweral hundred 
timeft aa much 

The degree of crunbuation—of which more 
later—la moat oompleie in cigareiiea, least 
in a pipe and midway in the caae of cigan 
In pipes aa much as 70 or 80 percent of the 
mcoUne in the tobacco may pau into the 
smoke, but a good deal depends on the 
length of the stem of the pipe For euraple 
a church warden pipe with Jong atem allows 
tbo mcotme to cool and condense in the 
stem to auch an eitent that very btUc passes 
into the smoke 


Bat eigar snmke Is poworfol mainly on so- 
count of Us nicotine * 

Oddly BDoagfa the older methods of uaing 
tobacco, namely, chewing and snufliDg, are 
■aid to bo attended by little abaorption of 
nicotine 

Lveryone has noted the satufying efforts 
of smoking when hungry It u explained 
thua the motiUty or conirac lability of the 
stomarh aoon becomes paralysed and 
mains so for an hour or so And it is on 
this motility that the feeling of hunger de¬ 
pends 

a • * 

Haiping the Sttrg^on to Soo Rod 

Whl^ we think of the hospital operating 
room we picture it with spotless white tile 
floor and wainscot, white upper wall and 
ceiling, and white enameled fnrniahlngs 
White haa always typified cleanhness and it 
was natural that the attempt to eliminate 
dirt and bacterial eontamination m the 
operaung room should have led to the choice 
of white Ihere is one other reason for 
choosing white The maximum reflection of 
light necessary fur surgical wurk is best 
obtained from white walls and celling 



Interior of nn opemilag room at St« Lake*# Hospltnl In Snn Fmnclaco. The 
finish Is In green Instcnd of white na b cnatomary fat operating rooms 


Nicotine collcfU in the moist area of a 
cigar behind the burning lip and, if u does 
not undergo complete combustion may be 
earned into the mouth by Uic hot smoke 
1 herefore a half burned cigar should not be 
relighted Thus it has been suted that a 
smoker who religfala a pipe or cigar absorbs 
more poison than be would from ten ordinary 
smokes 

According to Dixon the smoke of one 
cigar oontsins as mmh nicotine as that of 
12 to 18 cigarettes The general opinion, 
says Sir ilurophrry, u that cigarette smoking 
!• the fonn likely to give the wor^t resulta, 
then Cigars and lastly pipes He reverses 
this order saying the evil reputation of 
cigarettes haa been sscnbcd to their patron 
ige by unstable neurotics who am unable 
to Bland cigars and pipes Thus these 
trilics have the cart before ibn horse 

However two other rcssona ore given for 
the more evil influence of mgareile omoking, 
many more cigarettes tlian pipe* are 
am ikeil and the smoke ii inhaled Thus 
nicotine and carbon monoxide are molt cer 
tainly inlrodaccd into the body and furfural 
f r furfuraldehYde an artificial nl of ants rx 
trts ilH irritating effect producing smoker i 
lliruat and smoker's cough 
According to Armiitrung cigarctli smoke 
conlsins up to one percent of nicotine bat 
more uhen \moktng m raped than slow A 
Havana cigar when snwkeid quukly gives os 
much os eight percent of carbon monoxide, 
nr os much as there is id Lonilnn city gas* 
I hr effecu of cigarette smoking appear to 
be Lluefly due to carbon monoxide Mhu is 
the poisonous gss that la discharged in the 
• xliBust of a motor car due to incomplete 
cinnbuBUon often killing owners who run 
cars m enclosed garages), also pyndine (an 
alkaline solvent), furfurol and ammonia 


But drspite these advantages of white, 
which experience has proved are largely 
theoretical there are some very evident dis¬ 
advantages These have been overcome In 
some hospitab aeoordlng to Dr J Marion 
Bead of San Francisco by utiUnng colors 
rather than white as a finish for the operat 
iDg room The colors used are dull French 
gra) dull ivory olive green and dark 
spinach green 

One of the first hospitals in this country 
to depart from the customary while operat¬ 
ing room was Saint Lukes Hospital in San 
Francisco When the new hospiial was con¬ 
structed the floor and wainscot of one of 
Its opersiihg rooms were finished in green 
tile Tlus was the idea of the chief surgeon, 
who called attention to the fact that the 
particular shade of green lelected wu dark 
or spinach' green rhls sliade of green is 
the complementary color to facmoglobia or 
*b1ood^ red 

In this fact is to be found the reason for 
dcpaiting from the conventional wfaitr as an 
environimnt for the surgeon lu daollng 
brightness is blinding to the surgeon's eyes 
when he ram them from tlie operating field 
where the predt^minating color is red Com- 
plcmenlary colors afford the greatest eye re 
lief and in this case both theoretically and 
practically, dark green proves the most efi 
dent in cumbating the color fatigue In which 
the surgeon is subjected In addition to 
lessening color fatigue, complementary oolora 
alto intensify their opposites Thus the 
oporatJDL field stands oat more dearly Ja 
the klirgeons vision after goxing for a mo 
menl at green To bnng thia relief and 
contrast clnwr to the surgeon's eyes, the 
wound IS often surrounded by blue dmm. or 
black towels instead of the nsual white onee 

lilt re are snaM very ourious and interest- 
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lag faoia rpginllng theat lire oom|rf«RMBUfy 
■IwrtM For auapie, green hu long been 
tepogiriied a rcntful to the eyao. Thb U 
illuemted bf Um OM of green for eye ehadm, 
aatomobUe Min-vtion and many noo-oma 
mental Umpohadea. Green alio euggeets 
ooninrea, pe^pa becauae it la the predom 
Inating color 'hi ires and grasa. This 
thought brlngi to mind one of the moat aa- 
lonlsfaliig relationahipe In the world of na 
mroi the atmilarliy between the green pig 
meat of plania and the red coloring matter 
in tbe bl^ of anumala. 

Chlorophyll b the chemical anbatanoe 
whkh glvea all green planta their color, 
wfaUe bematln b reaponslble for (bn red onior 
of blood. These are both very complex sub 
aUDcea, yet chemical analysis reveala that 
they are almost ideoiJcaJ in composition 
Tha ohief and practically the only difference 
between them Is tbst hemalln haa one atom 
of iron In the moJeoule, while oblorophyll haa 
Done. It 18 probably thla atom of Iron which 
18 reaponalble for the difference m color be¬ 
tween **chloropliyll green" and hemoglobin 
or "blood red." 

Thcoe green and red ohnmlcal compounda, 
liealdea being ereentlal to the respiration of 
jibnb and animals, irspcLtively, are also 
important In tbn physiology of vision Thai 
is why the esthetic while oprrailng room 
gives way to the more practical green one in 
which natural conHiiiona are almulaied and 
vialoD b aided. 

* * • 

Reid EaCote Broker HiakeM 
inier^iing Tele$cope 

To the editors, It la an rverlaaling aourcc 
of marvel that ao many expert mechanics 
exist among tboae wboae vocations have no 
connection with aldlled manual work For 
example, the telescope made by II L. 
Jtogen, 10 Addaide htreet, Toronto, On- 
uriUf b a credit to its maker At our re^ 
qoest, Mr Kogera aubmittod the following 
letter descnbing his telescope 

"1 oncloae two snapshots of a six inch 
reflecting teleacope, the conatrucilon of which 
was inspired and directed by your arucles 
by Russell W Porter, and by your wonder 
f^ little book on the subject 

"Aa I have a rather poor horizon near my 
home 1 decided to coiutnict a telescope 
which would be mure or less portable, and 
■o I built the equaiorbl mounting of one- 
quarter inch bram plate throughout, feeling 
that this would give me a fairly light, and 
yet airoDg, Inairument Where the plates 
are Joined ai right angles, I used a home- 
made end milling cutter with a 7/32 imh 
centra] bole and milled dowels on (he edge 



MoiuiUng of Ike Rogen teleacope 


of the upright pUles. These were rivetted 
through adjoining plates, forming a very 
atrong and neat Joint Tbe milling cutter 
waa used to clean out the spaces between 
tbe doweb. 

"The oonstmetion of the moanflng follows 
falriy olosoty tbe principle outlined by Mr 
Porter on page SI, ‘Amateur Teleacope 
Makfng.' Tbe pboiographa abow a slow 
motion of the equatorial plate. Thb haa 
proved very Htbfaotory a^ rigid, 

*nka epindb of tbe alow motloa b a 
tbfaa sighth Mi braaa rod, thieaded wkb 


Feel the Thickness 
of this Page 

—then imagine it 
split twelve times 



The paper on which this is pnnted is approximately 
three one-thousandths (.(X)3) of an inch in thickness. 

The mechanics of Amenca are grinding in everyday 
practice within limits of accuracy of twenty-five ten- 
thousandths (00025) of an inch—that is just about 
one-twelfth the thickness of this paper 

Grinding means accuracy and mechanical accuracy is 
essential for speed and dependability. 

Grinding in recent years has revolutionized metal work¬ 
ing methods. Gnnding Wheels and Grinding Machines 
are employed in all modem machine shops: to obtain 
extreme accuracy, rapid production and low cost. 

“Grinding” and “Norton” are synonymous. Norton 
precision grinding machines have made possible fast 
production with precision. Norton abrasives trade- 
marked “Aiundum” and “Crystolon”- -in grinding 
wheels and as a polishing material—have secured a 
strong footing in practically every industry. Norton 
Refractones and Laboratory Ware are fast becoming 
factors in the power plant, foundry, laboratory and in 
research work in general. 

When thoughts turn toward extreme accuracy and 
research, they turn toward “Norton” -the machines of 
precision, the abrasive products of the electric furnace. 

NORTON COMPANY - - WORCESTER, MASS. 


ISI O RTOIM 

GFinding Wheels Refractories-Floor 

Grinding Machines and Stair Hies 
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Jlowntr storms may intrrfm with trapsl^ tfhpkane op^ators arr at tktir posts 


^An Unfailing Service 


Americans rely upon quick commu- 
nicatiun and prove it by u^ng the 
telephone seventy million times c\ cry 
twenty-four hours. In each cose 
some one f>er5on of a hundred mil¬ 
lion has been called for by some 
other person and connected with 
him by means of telephone wires 

So commonly used is the telephone 
that It hat come to be taken for 
granted. Like the air they breathe, 
people do not think of it except 
when m rare instances they feel the 
lack of It 

Imagine the seventeen million 
American telephones dumb, and the 
wires dead Many of the every-day 


telegraphs and every means of com¬ 
munication and transportation would 
be ovcrbunltncd Ihe streets and 
elevators would be crowded with 
messensers Newspaper men, doc¬ 
tors, policemen, firemen and busi¬ 
ness men would find themselves fac¬ 
ing conditions more difficult than 
those fifty >ears ago, before the 
telephone had been invented 
To prevent such a catastrophe m 
the dally work of three hundred 
thousand telephone men and women 
To maintain on uninterrupted and 
dependable telephone service is the 
purpose of the Dell System and to 
that |iur]»sc all its energy and 


activities would be paralyzed Mails, resource! arc devoted. 

American Telephone and Telegraph Company 
AND Associated Companies 

BELL SYSTEM 


IN ITS SEMI-CKNTENNIAL YSAE THE BELL SYSTEM LOOKS VOE- 
WAED TO CONTINUED PROORBSS IN TELEPHONE COMMUNICATION 


iiE5| CAME RA CRAFT 

IS Cm Os C^r tIM Iv tJU Ymr 

5M>l«wSr M rafMtt 
C m t marm Craft CamtPmmjf 

WMftatSMt S— rrMrfcri. Cat 


UWlIl nniUinVM and ENGRAVING 

A dll* irsd* comtiHiidlua % coud mlmry kdU juiir 
« BHflow Rlwftyalu ri*i»nd fir you DU 
A Otft lu biMlndM for yoorMir At 


BRADUY INSTITUTE | 

The sreeteil eehooi for 


STEEL STAMPS fiii 

THE SCHWEHDTLE *StUO CO y 

BRIDGEPORT CONN ^ 

MAILING LISTS 

AHTwhere end any kind Airnlehed. 
Cetelooue «od price Uet free. 

NATIONAL UET COMPANY 

nrpt a A ___ Nrwrk N ! 

INVENTORS 

idaaa Davlopmd as»d Piarfactmd 

MihIHi k^Priiinniilal wnrhi lalmr-aevlni meehlnery 
fur iiiituurartur«re. wi jitw k’ exi^ riDuLt* 

hunmio a muoa stb «mw m. Hew vem cev 


SPMMGFlElDRlfltiODaiMS 

eMembled end reflHhlied 

UOmd vttfeoMt baymt. Prltfig^n. Pa< blev chdir* ya rente 
nln. Kua i>I1bk ^ cn «■ Hell rtHridR**, fi 9 > pry km. 

tyee IlfiHtn ml Hfi ttv pe 'n. th- vine kll Aineflcen runt 
uA r^ntale atwe Im ll Wh r Aimy esd Ni«y wp d f wl, 
mIM yef 11 . h|M^le] uv ■ r nUr t receuunp 
/JIV 

Frmfwie Bw—■■ S«*m> Ml Bwy.. W Y Cltf 

patent for Sale 

lUhAT. PTfOTTC ADRORTIFR An Improvrd two 
w»v ruU.rr frlrllon d vke Hu bt-rn Teetnl on 
(SO) plceeurc cer* frr over a ymr and e half 
Will ntAiid thp nvwt rlstd InvmtlirBllon u lo duiv 
aklllTv end euy riding rulltln. Will adl outrlghl 
or If aee on royalty Addreu 

L C BURNET 

%4 C3ark Stnet Glen Ridca. N J 


BOILER PRESERVER 

••1 NIH4II ' rli»<iiiU>allj jHTfpcii ford water treatment 
Oiir new iiiinililt't i ■« corrert mrthtKle of tiNmltin nt 
rlirMilit he rend liy everyunu llilmeled lu elnaui pleiiU 
Mellad on r*Niu(ut. 

UMulMf^ Cm. _JereeyCItT.W J.U S.A 

FOR SALE 

PATENT on ■ drwlct for TMPROVEMBNTS IN 
GRAIN CAR DOORS. Canadian Patent No aL4i47 
Addreaa Paul Rcioly 1004 Alberta St., Ft William. 
Ontayto Canada 

BECOME A FOOT CORRECTIONIST 

IS 000 tn no 000 rarb In • biulno« of yoar own 
iitnnv are making ft In the New Pmfeulnn of 
foot cnrmrtkm not medlcaJ nor rhiropody Open 
tniia everywhere with all the trade you can attend 
to eaay terma for lleanin and training by mall 
nu further rapital nrevled or gooda to buy i no 
aiMuy or mllelflng Write todv for fall dfalls. 
STPPHimSON LABORATOST 
a Bach Bay Baatwu Mom. 





Mr. Rogers* mpiatorlal tclcaeope* nofU alnMHt e&Urdy ot brsoa 


24 threada to the Inch from end to end, 
with a alccl boss threaded and soldered to 
the mldtlln of the brass rod, engaging three 
teeth on the atcel aluw-motioo plate The 
Utter is of about onr-aixteenth inch cold 
rolled steel The rod is supported by two 
one-half inch blocks and Is threaded through 
them. The adjusting whccU are threaded 
and aoldercd to the spindle, oa shown in the 
pbolugrapL Thia turned out to he a suit¬ 
able slow motion 

*1l had intended using a slow motion only 
on the equatorial plate but the type above 
described proved so satisfactory that 1 
have since added a slmiUr slow motion 
around the declination axl^ which gives a 
very fine control of the initnunmi 

“Some dlilicuUy was eiperiencrd In an¬ 
choring the 9/16-iDch steel rod for the bol 
oncing weight This was done os follows 
the rod runs through two oak distance- 
pieces whlih hold iho tube in place A 
flat area about three inches long was filed 
on the rod. Engaging this flat Is a one- 
quarter inch steel pUte This damps the 
rod very securely to the base plate, as it 
has such a Urge bearing on it The tele¬ 
scope tube IB held by 1 V* inch brass bands 
looped at their ends to take one-quarter inch 
brass screws and nuts. 

The flange for the eyepiece lube was 
easily swaged out of a piece of 3/32-inch 
brass plate finished in the lalhe 

“The telescope tube is built up of 26> 
gage, hard rolled brass fastened with small 
round-head acrews and nuts. Solder Is also 
sweated into the Joints, making a very 
strong and hght tul^ 

“A collar of the some material os the 
holding banda was soldered and riveted lo 
each end of the tube At the bollnm end of 
the telescope tube are three projecting one- 
quarter inch studs with two lock nuia on 
them to fonn adjustable stupa, against which 
the three arms of the speculum cell are 
held by wing nuts. The speculum cell Is 
built up of brass with a heavy spring brass 
collar sprung to fit the inside of llw cell 
walls. This holds the speculum firmly and 
rigiilly on a bed made of filter paper and 
a linn aliret of wimhI [Just firmly is enough. 
If held liH> firmly the preMure will distort 
the opiiral figure of any mirror—Editor 1 
Later 1 loslrncd the collar with small coun¬ 
tersunk screws in order to prevent the mir¬ 
ror from rattling louse. 

“The diagonal mirror in the telescope tube 
Is lidd in a tripml built up of sheet brass 
with a Uiree-elghtli inch adjustable bole 
through the center The mirror itself Is 
mounted on a plate which an turn is held by 
a ihrce-eighih inch round bram rod which 
fits in the omtrml hole of the tripod, thus 
providing an axial and op and down move* 
ment in rdadon to the teleecops tsbe. The 
sscond diagonal mirror b ohmped bs t ww 


two pieces of brass tube vrlih 4&-degrce ends 
which ore split and sprung into the inside 
of the eyepiece tube, giving an adjusuble, 
yet firm mounting fur this mirror 
“The base plate of the moaatlng b 
equipped with adjusUblo feet The oak 
stand shown in the photograph has proved 
very satbfsctory and as rigid os one could 
expecL 1 Inlenid to fit the stand with plumb 
and compass, for rough adjastment 
“I have not kept precise track of the 
expense for materials bnt 1 beUeve I could 
safely say tliat she expenae would not be 
more than between 40 to 50 dollars—pos¬ 
sibly less. 

“All brass porta have ■ brushed finbh, 
polished and lacquered, and the Inatrument 
has quite an attractive appearance. 

*T1^ blocks Ikildlng tlie equitodal slow 
rootloB each consist of two pieces of bma 
soldered together lo nuke one-hilf Inch 
thickness, and the joint la quite invisible. 

“The instrument has been in operation 
only about une week and I have already 
examined the rings of Saturn and a woBde^ 
fully beauiiful Image of the moon, with pe^ 
feet definitHtn h is asiomahing bow many 
surs make their appearance in the Instru- 
ment which ore nut nubb to the naked 
eye, and I am now faced with the necesolty 
of bruahing up my astronomy In order to 
know what 1 am looking at [Many oma 
teuTx, having completed their telcscopeo, 
write that they ore facing the same neces¬ 
sity We recommend Fath*s new “EHemeats 
of Astronomy," a lucid. up4o-date book for 
the beginner —Editor ] 

“/ found, after watting a lot of dmo, that 
if I had observed all Me (nstrucMNis in 
^Amateur Telescope kiakin/ tferr earefuliy, 
even those which teemed altogether unnec¬ 
essary, / would have saved mysel/ m gpeat 
deal of time 

“On the whole, however, making die In- 
stnimeni has proved a very interoring reore- 
alien, and 1 am mere than pleased with the 
success of iL 1 am on amateur at nmnliig 
a lathe and there b absolutely nothing about 
the mounting or tube that cannot be made 
by any amateur with average ability" 

s • s 

Rofrs oruf Snow FertUUo Soil 
Rain and snow water the fielda and 
meadows, but not many people know, nays 
Dr Frank T Shull, Duminloii chemist of 
the Canadian Department of Agiicuhttfo, 
that they also fertilise the soli They wash 
down out of the ofr and into the earth 
enough nitrogenous anbsunces to moke a 
nol difference in the fanDer*a fertllbtt blD. 
In the vicinity of Ottawa, iho amoont of 
such feitilber added free of ohofga to tko 
aoU each year bos been BMoaved and fetad 
to be equlvaleni to 44 poonde per pan ei 
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<ap <Mht iiup octad Chile nltpeter. Thera 
bi c£ur all. m of cold al the nlabew*# 
ead," at Uatt to the farmer 

*'Thm CaaadiaD oipeiimeDt* Dr Shalt 
—M, “qp rar ed a period of leTeiileen yean 
and haa given valuable ioformatlon on ibe 
part played by rain and inow In maintain 
iag aoU fertility Preclpiialloa alou pUya 
an Important role in purifying the atmoe* 
phere, and the Ottawa experiment has a|H 
proxlniately meaaured the extent of ihu uae- 
fd woiL** 

Every rain and nnowfall to 17 yearx that 
yielded enough for expenmentation wax an¬ 
alysed. Dr Shut! expUuned, and Uie amounU 
of free anunonln, ni^atcOf mtiiiee, and albu 
mlnoid ammonia wore meainred Thne are 
the form In which occur the aort of nitro¬ 
gen of the air wliich can be aaaimilaied by 
plaitta aa food 

Althoogh air la normally fourGfilia niiru- 
gea Itaelf, li la only the amall cpianiitia 
of thia atibaunce alrrady in combination 
with other chemical elementa that are of 
oee lo plant bfe. The enormoue quantity 
of altrogen gaa in the air la uaeleaa, and 
plants may atarve for nitrogen while im- 
menad In an atmoephere of it 

The ‘‘oomblned** fornu of nitrogen enter 
the air in various ways. Dr Shuit said 
Plant and animal mailer contains nitrogen, 
and ammonia gas forms and goes Into the 
atiDoapbere when these decompose. Smoke 
from booses and factories spills Its com¬ 
pound nllTogen into the air. and lightning 
bolta in tbunderntorma smash atoms of hy 
drogen and nitrogen togCiher to form am¬ 
monia. juat as the dlflicult eleotrical **aTC 
proceas” don in the nun made laboratory 
Theae aubatanoea are auuner or later washed 
oat of the air into the eoiL 

Moat of the oombincd nitrogen of the air 
oooun aa free ammonia, and tins is always 
much larger after forrst or bush fires. There 
haa alto been a ateady increase In recent 
years in ammonia in the air. Dr Shull aaid. 
beeauoe of the increased use of soft coal 

The amount of total nitrogen brought 
down to the soil out of the sky each year 
varies greatly, according to Dr Sbutt, and 
It la not always poaaible to account for the 


variaclona. Anmnd Ottawa, the average 
amount of nJtiogea tbua added to the aoll 
la from six to seven pounda per acre In a 
year During one year this amount jumped 
to more than 11 pounda This was believed 
lo be due to tbe new factories in ilw vi¬ 
cinity 

Snow is decidedly poorer in nitrogen than 
rain, it was found It ramrs only one-half 
as much free ammonia and also considerably 
leH of the other nitrogen compounds. Snow 
carries only about half as much useful nitro¬ 
gen aa an equal amount of rain, and aa 
there is mors rain than snow during the 
year, rain conlnbuiea nearly six pounds of 
nitrogen to tbe soil while snow gives a 
bllle mure than one pound —Science Servtce 
• • « 

Electrical Prospecting Method 
Finds Gold Deposit 

A COLD ore depoalt tliought to be of 
gigantic proportions bos been discovered at 
buUden. Sweden, in the province of Vester 
batten, nut far from the Arctic (Jrcic, ac 
cording to Dr Axel (ravelin head of tlie 
Swedish Geological Survey EJectriial prits- 
peeling methods developed by Hans Lund- 
berg and Karl Sundberg, mining engineers, 
are responsible for the find It comprises 
34 ore bodies, all covered hy glacial dnft, 
■wamps or lakes. 

Discussing tbe find. Dr Gavelln said it 
was all the more interesting because of the 
unique methods by which it was disrovered. 
The electrical **divliiing rod** m no poor re¬ 
lation to the **witching rods** found through¬ 
out ihe world, he said, for the new electrical 
device U lumed strictly upon estahlislied 
scientific principles and no clement uf mys¬ 
ticism enters into Its operation. A parallel 
electrical field le conducted Into the earth 
and equiputentiai lines m the surface are 
fixed by the use of extremely senaltive tele¬ 
phones. By delicate electrical Instruments 
It Is possibln to chart the field electromag 
netically The diaturbances in the electrical 
field tbua sliown make It poaalhle to locate 
ores because of iheir electrical propeniea 

Aa moat of the outcroppings of ore to the 
surface of the earth have long since been 
diBcoTcred, tbe new method Is of great Im- 
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portsncQ St this time, Dr Csvcljn pointed 
out, beesuM with the syntem, it hu been 
found possible to locale ores at barren and 
rocky places where the cilntence uf ores 
uiulcl not pomibly bn predicted by any other 
known method 

Tho extent of the new find hai not been 
•letennincd, no boiinfti having aa yet “struck 
botlum"’ or pmctritcd through the ore One 
depoeit was traced through ice to the bottom 
of a lake, thirty feet down. Besides goid« 
the ore contains sliver, copper, sulfur, ar 
sonic and iron The arsenic deposit is 
thought to be the richni m the whole 
worlcL Preparations for tho construrtlon of 
a railroad to Skelleftes on the Baltic coast 
have begun—Sdence 5eriacc, 

« * • 

Chromium on Prdnifnf Plates 
Saves Money in United 
States Mint 

Titat a thin film uf metallic chromium, 
electroplated upon a metal currency pnnt 
mg plate, would cause the pities to with 
stand tho wearing action of the pnnting 
presses belter than if the plates are made 
of the hardest steel, is the outtume of the 
tests of this prorrsN at tho United Slates 
Bureau of Fngrsving and I^nting Not 
only do the plates wear longer, but they 
cause the inirjcate detail of the bill dougna 
tn coma more sharply into relief, thus afford 
ing further protecuon against conntcrfeltlng 

The method, worked out hy chemUls of 
the United States Bureau of Standards in 
coHsboration with nflicials of the engraving 
bureau deposits a film uf metillic chromium, 
thinner than an ordinary sheet of paper, 
upon a finished ateel or copper nickel plate. 
After mat hiiilng to aizes suitable for clamp¬ 
ing on the presses, uf which there are sev¬ 
eral hundrnd In daily service, the plates are 
lilaierl in a special chromium plating bath 
Under carefully conlmlled conditions the 
deposits vn ibe plates hare a boenUfu] sil¬ 
very lustre, the operation requiring, in the 
lase of the nickel plates, only thirty minutes, 
and of sled, twice as &ng. Harder than 
the hardeat alee], the plates yield from 
^,000 to lOOjDOO fmpresBfons of efgM bllh 
each, and in some coses considerably higher 
numbera. An additional advantage of the 


method has been tho diacovery that after 
such a run, the chromium film may be re 
moved chemically and a new film pot on, 
thus obviating the necessity of making a 
new plate. 

It is predicted that the method, already 
used to Some extent on plates from which 
libels and similar comroercisl artklea are 
printed, will find s much wider usage In the 
“shells'* or elrclmtypcr’s pistes from which 
books ami prrlodlcalssre produced.—^efenoc 
Service 

• « • 

Diesel Engine for Motor Trucks 

What is slated tn be the lightest oil eiw 
gine built, weighing only 11 poomh per 
horsepower and consuming less than one- 
half pint of gas oil per horsepower is de- 
aonbed tn the August 3, 19% Issue of 
Poiver (Now York) This is the Peugeot 
Tsrtrsls engine, built In France A similar 
engine is about to be put on the market, aays 
Power, fur use—at least at firal—in motor 
tnirks. 

The original engine was built late In 1922 
and was employ^ Immediately to drive a 
five>pBtsengfr louring car The mileage ob¬ 
tained was 14% miles per gallon of this oU, 
which, of coune, costa much leas per gallon 
than gasoline 

The Hfwgn proved to complicated as to 
make the production cost of the engine pro¬ 
hibitive, but after several changes, including 
iIh Increase of oompremion to 475 pounds 
per square inch, the fuel consumption came 
out at 45 pounds per horsepower hour (One 
pound per horsepower hour Is the ordinary 
fuel consumption of the gaaoline motor) 

A crossmifon of the new engine is re¬ 
produced m these pages. The only type to 
ho built at first is a (wo-cylinder, two-scrake 
cycle, motor truck engine, of 50 tn 55 horse¬ 
power maslmum at 1,400 remluUoDa per 
minute The bore la 473 inohea and the 
stroke 5 906 inrfaes. 

S • • 

Odd Bom PropMod by Pmmpo 

One of the favorite dreams of the Imprue* 
tical, woold-ba Inventor b the J«t<pn>palbd 
vessel In this typo there la g funuel ei* 
tending forward ami alt through the sidp, 
and open to the water at eltber end, Bossa 
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wlure Ib Iti longth « pomp is moustted «im1 
the ship is propeilsd by reaction from the 
euitent of wsler forced out behind This 
method works but it Is not as eficlent as 
the ordinary screw propeller—that Is the 
real fty in the ointment Howerer, such a 
craft has been built in England, for use 
under ciTcunfttanccs where the matter of 
relatlte effioieooy Is far outweighed by 
special circumstances. 

^There are.*’ says Engineering (London), 
‘‘some exceptional cases of transport by 
water* when It is necessary to provide for 
a rnnoh greater 6exlbility In maneuvering 
than is usually obtainable with ordinary 
types of craft and propulsive machinery 
Recently such oondiUons had to be met by 
a ferry boat for transporting passengers si 
the Royal Albni Dock, London, and a solu 
tion waa found in an application of the 
GUI hydimttllo propulsion system 

**lt was found necessary In this ferry acr- 
vice to provide a small vessel capable of 
moving In any direction, eiiher ahead or 
astern, and at any ang'e up to broadaide on. 
A condition, which was imposed on the de¬ 
signer!* was that the craft should be handled 
entirely by one man from a position at the 
forward end of tbe hulL No form of rudder, 
■crew or other outboard projection was a1 
lowable, because of the liability of such de- 
vlcea to foul obslrncilono. Tbe stipulation 
also waa made that tbe boat should be able 
to work Its way Into very confined apaces, 
such aa between barges and ycssols at moor 
Ings or lying alongside the qusy walls. Fur¬ 
ther it had to be capable of being held 
against qusy-sido steps or stages without the 
necessity for tying up All (lie propulsion 
and steenng mechanum had to be such ■■ 
to be entirely free from possible troubles 
due to working la water encumbered with 
floating debris, ropes and other obstruc- 
tions.” 

In these columns we reproduce from 
Engineering a cross-sectional drawing of the 
craft which was designed and oonsirucied to 
&i the circumalances named above The huU 
measures 30 feet by eight fci‘t and is built 
of steel It is propelled by s three-cyhnder 
inieriisl combustion engine which is outlined 
in tbe drawing. This engine is mounted 
athwartship and Is geared to the vertical 
shaft of the pump by means of bevel gears. 
When tbe Impeller at the bottom is rotated, 
the water is drawn up into the gooseneck 
tube shown in the drawing. It then cirrles 
up and around and issues from the deflec 
lion valve shown at the bottom on the left 
Thia is simply a system of vanes for direct 
Ing tbe outgoing current of water, and it 
can be swung entirely around In a circle by 
means of the handle shown at the top of its 
vertical shaft By means of this handle the 
vessel can be maneuvered by one man In 
flat tbe vesseJ described is strictly s one- 
man craft. 

The boat has been tested and Is said to 
be performiug sallsfsatonly **A consider 
able margin was found to exbl over all the 
stlpulstions regsreUng speed, mancuvenog 
and earrylng capioJiy,^ aayi Engineering 
'"Satisfactory resulu were also obtained in 
regard to freedom from fouling among ob* 
stroctlooSh In addition to the accepisnce 


triala, tests were made to determine the dead 
pull exerted by the vessel when under power, 
with the complete range of runniDg up to tbe 
normal duty These tests showed that the 
old empirical rule that a pull of a Ion 
should be obuincd with tugs and similar 
craft for every 100 horsepower supplied to 
the abaft was compiled with.*' 
s s s 

Ac^denUd DUeoverieM in 
IndtuirUd Science 

Thr story of how an Italian laborer, 
seated ou a box eating his lunch in a plating 
plant, mado a lasting contnbution to his 
employer and to science, is told by Dr 
William Blum, chemist of the United Slates 
Bureau of Standards and prendeni of the 
American Elecirochemlcal Society 

Officials of the company in question, 
mskers of phonograph records, upou noung 
a marked incresse In the liardoess of fhr 
copper disks from which phonograph records 
are stamped, subsequently sent samples of 
the plating bath for analysis, which revealed 
that organic matter was present 

At a complete loss to explain the presence 
of any foreign matter in their electrolytes 
Dsnd for depositing copper electrically, s 
careful inquiry developed the fart that an 
Italian labmer had playfully flipped s pierp 
of cheese at a fellow worker, the cheese 
missing iu mark and falling Into the tank 
where the metallic disks containing phono- 
graplik recorfls were being plated Ihe 
phonograph company found that the harden 
ing effect was due to tbe rssrin in the 
rheese, which material they therefore have 
continued to add to their solutions The 
Increased hardness of the copper allows a 
considerable saving because more records 
can be stamped la molten wax from the 
harder dUki. 

At snotlier plant, m the research Isbora 
torles of General Motoni, tests were being 
conducted to Hctermine the cause of knock 
mg in gasoline motors. One of the cliem 
ists conceived a brilliant Idea possibly 
knocking in motors was due in some way 
to the colors present inside the cylinder 
during combustion Going to the chemical 
Htorcrooro, he asked fur some colored choni 
ical soluble in gasoline Out of some 10,000 
at hand, tbe storekeeper gave him iodine, 
the only chemical in the lot which had the 
property of elimi Dating knocking 1 The 
cnlur guess was wrong, but due to tbe liappy 
iirciimstancc of picking up iodine it was 
possible to solve the riddle of knocking in 
gasoline motors, and to work out the theory 
u( anil-del on an In which, u is believed, will 
bring about revolutionary changon in the 
design of Internal combustion engines,— 
Science Service 

• as 

Automobile ExhauMi Com Harmful 
to PoUce 

How much automobile exhaust gas does 
a busy traffic pollcrman inhale in a day? 
A little too much, according to tents made 
fill over 30 pslFoImeii stationed at lively 
corners. Results of ihrso tests, which have 
just been reported to the American Medical 
AssocistJon, are believed to confirm the pos- 




c/irguto Goes^Dry" 

THE big question before the house today, Gentlemea 
is—“Shall we put up with expensive metallic bearings 
that lap up our oil by the gallon and then fail us at the 
first lack of attention, or shall we nd ourselves of this 


nuisance for once and for all by 
installing Arguto—the bearing 
that goes 20 years without a 
drop of oil or a moment’s 
attention?” 

On this particular question I ex¬ 
pect a unanimous vote for the 
leader of the "drys.” 

Your request will bring complete 
information on this remarkable 
non-metallic bearing. 



ARGUTO OILLESS BEARING CO. 

Wayne Junction, Philadelphia, Pa. 
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FLORSHEIMS 

at all ^imes 


TkiB Florsheim Shoe Company MmuifaSurtn -- Chicago 

**nYiJU or thi timis *h 'RsqaaS 



A t no greater first cost, and at much less 
final cost, manufacturers of motor driven 
devices can secure the following advantages of 
Dumore motors: 

Quiet operation with no vibration, because Du- 
more motors arc dynamically balanced 
Lens attention required, due to Dumore design 
Longer life, due to better materials and work- 
mansliip 

Less current used—due to better balance and 
bearings 

Consumer aooeptance—LVrs know the Dumore 
motor. 

Anywhere that ^ h p or less is required, to be run by 
either direct or alternating current, it pays to specify 
and use Dumoreuniversal motors (d> namically balanced) 

WISCONSIN ELECTRIC COMPANY 

L IL HAMILTON. Pnaldcnt, CHESTER H. BEACH, VlM-Pn^dwt 

48 Sixteenth St., Racine, Wis. 

dumore 

Fractional Hwoa Focettr BkOon 


Ribility ihttt such workers night be Inhaling 
rnough of the dongeruus carbon monoxide 
gas to sffect their bodily condiilun. 

Tlio Investigsilon wss conducted by Dr 
Elizabeth D Wilson, Dr H R Owen, and 
Mias Irens Gates, all of Philadelphia, Penn- 
sylvanU, and W'llfred f Uatvson, of Galves¬ 
ton, Texas. They report that after eight 
liours spent cluse to autoranhilo fumes, some 
of thf* traffic polirrmcn bad enough carbon 
monoxide in lliur blood in cause slight 
headache and quiikrned pulse rate In some 
c-ases; running up staini was followed by 
ditrineai and <hiunr(is of vision The carbon 
monoxide taken Into the system is iianally 
eliminated from the li1rM>d by thn next morn¬ 
ing, they 6nd Bui tliey suggest thst if the 
condition should become severe and trouble¬ 
some it may bo necessary for police depart¬ 
ments to shorten the hours of duty In 
crowded sections of a city 

The iDTcstlgalors state that in the pool 
few yeara a number of traffic officers In Plul 
adelpliia have coniplameil uf headache, slight 
nausea, and muscular weakness at the end 
of the day after duty in the most congested 
mercantile districts of the city, and that 
theao aymptoma might be traced to carbon 
monoxide .—Sdwem Scnsce 



Tbe tiny fivr-toed EohippuM of tbe 
Eocene Epoch, perhaps 55,000,000, 
years ago, compared In sixe with the 
sknil of a modem horse 

Man and UU HorMo^Whanee? 

Two new books which the reviewer trecu 
together only because they were read to¬ 
gether are "The Pedigree of the Human 
Race," by Prof H H Wilder (Henry Holt 
and Company, 13.25), and "The Lvolution 
of the Horae," by Prof F B Luomia (Mar 
shall Jones, $300) 

New books about evolution keep on arrlr- 
ing, yet each seems to 611 a prcvloualy nn- 
occupied niche. Professor Wilder’s book 
covers tbe erolutlon of man and his anoes- 
tora from the Permian Period reptile evolving 
into the ancestral mammal lia main streu, 
in fact, is laid on the early roots of man’s 
evolution, down through the anthropoid 
Mages, rather than on the already well cov¬ 
ered aubject of the early races of man 
proper This is a book mainly for two 
ilasaes of readers those who have read 
popular books on evoTullon and thought 
them super&clal, and those who have read 
■cientlfic works ou the early races of man 
and have thereby had their t^osity aroused 
concerning die various stages that preceded 
this phase uf man's ancestry The book Is 
not, in tbe mam, elementary In treatment 
and tbe previous rradmg of even a little 
geology and zoology would doubtless lender 
Its pages more sl^EcanL The reader of 
rather studious tendencies wlU End this an 
invaluable mine of organised information 
from which to draw. 

Professor Loomb’ book on the evolution of 
the horse Is cwnsldcrabty leas of a atody 
book than the above. *Thb wdnoM,’* the 
antbor saya in hb ptefaoe, an attenpt 


to deaeribe fai as rinple teraw as tba wiitar 
can command, the story of the erohiUon of 
tbe horse. It is hoped to present the speci¬ 
mens and our Ideas shout them, so that tbs 
reader will have a plotura of the whole 
history, and be able to plaoe in it snob 
details aa he may find in mnaenma, or In 
the wide open country" The reviewer be¬ 
lieves that Professor Loomis has succeeded 
in realiziiig tbe hope thus expreraed, for the 
language of hb book Is, in tbe main, non¬ 
technical and easy in fact, one obtains tbe 
impression ibit ^ is lisicalog to an able 
but modest authority who might be aeated on 
a veranda of a summer's evening, niber 
Informally tclbng the fasoinatlng story of 
the vicissitudes through which a little Eve- 
toed animal of the Eocene Epoch passed 
while evolving into numerous equine speefea, 
most uf which ore now extincL 
If anyone hoa ever wished that he could 
drop work and go west to dig foasib of 
lioracs sod various extinct anlmab be will 
reliuh tbb book, for that is what its author 
has been doing for years. In it, be presents a 
clear picture of the metboda by which ihb 
romanuc quest is performed. Since the 
evolution of the horse b known better and 
in more detail, than that of any other animal 
except poaaibly, the camel and tbe elephant, 
it can be truthfully said that Professor 
Loomis not only knows bow to tell a plain 
story but has a real story to telL 
In each of tbe works mentioned above 
there are a few aJipa, but they are compara 
lively too trifling to mention, in view of the 
general excellence of the real 
* * • 

A New Springfield T^e$copa 
MourUing^ Large Siam 
Those of the tunateur teleicope makers 
who have taken interest in the so-called 
"Springneld" type uf mounting for tele¬ 
scopes having a fixed eyepiece, will doubt 
Iffw bn fiuiber imne^tted tn the telescope 
of that type rrcrnily constnictcd by Donald 
Aiden Patch of 38 Crescent StreeU Spring 
&eld, Vtrmuni Mr Patch b a new Initbte 
of the 'Telescupe Makers of SprlngEcld." 



HVi Patch owl Us largw SprlBcflald 
•qnatorlal noutl^ 


A photograph of hb telescope b leprodiioed 
in these columns. 

For the beneflt of those who have not 
already become Inocnlated with ibe "bug" 
of amateur telcacope making, an expbnation 
of thb type of mounting b in place. The 
light from a ilar paasca down the open tube, 
and Is reflected up again from a mirror at 
the lower end Due to the concavity of this 
mirror, tbe light rotnrna as a cone which in 
the present case would reach a point abont 
even with the open cad of the big tube. 
However, in thb type of leleaoope g amail 
prism with a dUgo^ face b rigidly sbs- 
ponded Indde of the tube. In line with its 
axb. Thb prlam tnma the oone ei light at 
right angles. A aeooiid prism phesd dl- 
reetly bomath tbe eys pi soe tube (WUoh 
shews fa tbe lUnMiatloa), r aes f m g and 
agdtt turns tba dInJuiridag aaaa ol nyi 
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fUnotlr Uw «3ra of tbo obacnrer 

Tbo virtM of tUo orrtoiioiiMn that no 
maltor wfatt tbt pooitlon of tho tabs, the 
prkim Md tbe.hiiiife of the aliir to the eye 
of the obwnrer wiiboat forcing him to con¬ 
tort Ue body like on ocrobot. He ia olwoyi 
looking comforubly down, mo If through o 
mioioeDope, Eiii type of mounting wu 
originated by RumcII W Porter of Spring 
Vermont, and eereral HtinfmctotT tele- 
loopee that work on thU principle have 
already been made. For eaample, one of 
tbe jBnaUer aln baring ■ alx in^ mirror la 
ibpyni on page 212 of the September Imuo 
of tbe SolettUfio American. 

Mr* Pkieh baa new completed a mounting 
of the eriglnal Spnngfield type but heavier, 
penjidriiDg tbn uaa of a ten-inoh or a iwelve- 
Inofi minor The aketohea on pagea 32-33 
of ^Amateur TelaaoDpe Making” ahow thia 
■in. Mr. Piateb poaed aa tho model for 
ibeae aketr.haa whra they were oriiinally 
nude. Hia preaem mhroir ia inohea in 
diameter, and Ita focal length ia 60 inches. 
The mognting la made of oaat Iron, alibough 
bronaa caailnp may be obtained. Tha blne- 
priats of ito larger aiie of Springfield 
mogndng ahow little Tarlatlon from tboae 
of tbe awallfir alm^ tbe principle being the 
Mma la eaefa eaae. The rod which exienda 
to tbi left earriea a ofmnicrwelgbt which 
could not be Included in the picture. 

NttmeroDi inqniriea ooncemlnf the man¬ 
ner of anbdlridiog the aatdng clrolna of 
■mall teleaoopea having reeobed the editor, 
it may be add that ordinarily, the declina 
lion drole afaould be divided Into aiiiglo 
degreaa and the polar or hour circle into 


place In the body during alcep la itiJl very 
limited, aayi Dr Hiditer Alilhiugh there 
has been almost no exprrlmrnial invntlga 
tlun of sleep, It has been the lupic of an 
almost endless number of tbeuries and spec- 
ulatiuns SclentUia knew-'or railier liiought 
they knew—lluit the depth of rieep readies o 
itiaximum before the end of the setoiid liour. 
and then rapidly decreases again to a low 
level, at which it reraalnn, with smull flue 
tuatinns, until the end of the sleep prrind 

have all beard slaiemenKi nimilar to 
the above, but Dr Uichier rharactenzes them 
as fallarinn. When the testa from which this 
fallacy took growth were made, years ago, 
the Bubjecis were constantly under a atrain, 
waiting to he awakened, and accordingly the 
sleep was never oornul Dr Richter avoided 
this factor In his experiments. His records 
were obtained by measuring tbe resutance 
nffered to the paaaage of an Imperceptible 
galvanic durrent from obe hand to the other, 
using special iloo electrodes, covered with 
paste made by mixing kaolin with saturated 
unc sulfate solution These can be easily 
atuched and removed, usually without Inter 
rnpuug sleep. The instance was measured 
with a string galvanometer 
By means of the equipment deacribed. Dr 
Richter demonatrated conclusively an un- 
uraally Interesting faet—that tbe resistance 
is li»ca11zed almost entirely In the skin of the 
body A puncture throu^ the skin with a 
needle, even the finest, redncea the reriatance 
instantaneously practically to zero Aa ahown 
in the graph reproduced, the resiatance meas¬ 
ured from back of the left hand to back 
of the right hand, remained steadily at over 


Steel Sheets that Resist Rust! 

T he destructive enemy of sheet metal is mst. An alloy of 
copper gives to Steel Sheets and Tin Plates the highest de¬ 
gree of resistance to rust and corrosion Keystone Copper 
Steel ^iveB maximum endurance—a fact proved by actual time 
and weather tests For lasting and satisfactory service insist upon 

KEYSTONE 

%u^^resi^in^ Cobber Steel 

fleets 

AND ROOFING TIN PLATES 




KEYSTONE 

% I 




How tbe nerve* control electrical realatance 


15-degree divialona. each of which la again 
Bubdivided Into olx equal parts. Since iho 
eaitb revolvea 15 degroea In 60 minutca of 
daw, thcae 15-dcgree dlvUiona cuirexpond 
to one fauar, and etch of ibeir olx part aub- 
dlvlalana correaponda exactly to ten minutca 
of tune. 

Mr Patch's tcleacope 1b aulidly mounted 
on a concrete pedntal but may fa« taken In 
at night He has run a duplex dectrto 
ll^t wire through a burled conduit to the 
pedcaul, and thus he has light at the tele¬ 
scope when be needs it A tcleacope of ihia 
general alza will magnify from about 60 
dlametara (oalng a one-inoh eyepiece) to 
120 diameten iuaiog a nne-half Inch eye¬ 
piece) under atmoapheric condlthma obtain¬ 
ing in the east In parts of the west where 
tbe atmoapbere U not ao haxf. a stronger, 
one-fourth Inch eyepiece giving 240 diam 
eten, could safely bo uoed Occaalonallyt 
thb tbe may be used in the cost 
• • * 

Sleep Tesled EleeirieMy 

Th*t the electrical reiiiBiance of the body 
b markedly Increaiied during sleep and that 
the quality of our sleep may be measured 
and studied experimenully by electrical 
matlRKb. la tbe remarkabfo dbeovery made 
by Dr Curt P Richter of the Paycho- 
hblnglctal Uwntory at Johns Hopklna 
Haaplul (Baltliaefv) Bud described in tbe 
MnAi 1916, Froct4ini$ of the National 
AcUemy of 5efeeees (Washington) In one 
eege tbn omt ol deep automaticaUy rmlsed 
ibg altctrin*! mMsaoe of tbe body from 
SOADB ***** In fOdilOO ohms. 

Our ImavAelge of tbe ehamea wUeb take 


500,000 ohms from 12 48 rw to 1 05 pm 
A t tbs insiant, a hole through the skin of 
the left hand caused a drop of 2SOJ)QO ohm*. 
At 1 16 PH., a hole punctured through the 
akin of the other hand caused a drop to 
15,(X)0 ohma. 

Further experimenca on mnnkeyii, in which 
the nenrea to the hands and fret were cut, 
demonstrated that the Tesisunce of the palms 
of the hands and feet is dependent upon and 
U regulated by nervous irapulacs (although 
the backa of thcM extremities show no such 
relaUon) When the nerves were cut. the 
resistance Jumped from 40JX)0 ohma to 
990.000 ohms. 

Some people sleep lightly, others can be 
awikened only by a thorough pummeling 
Doth types were tested, with the discovery 
that the resIsiancD of the body is a true and 
corresponding lest of the depth of sleep 
That is, those that respond to slight noises 
with changes In breatbng, sighs and so on. 
showed low resistance during sleep Those 
who were oblivious to all dbturbaim main¬ 
tained high resistance 

Awakening, however sudden, brings an 
luslant drnpin resisuncr Dr Richter wntes 
**Severa] similar observations were made on 
a monkey, which, while held in the lap of 
an assiaianl in a darkened room slept fit 
fully The resistance followed the change In 
sleep so closely that it was possible to state 
quite accurately, without seeing the animal 
at all, whether it was awake, drowsing, or 
asleep, olmply on a boali of the reslstkoce 
readings.” 

Whh the typical true arientlM'a caution 
in the ImerpreutloB of reralu, Dr Richter 
nays It k not yet known whother In sleep 


Black Sheets for all Purposes 

AUTOMOBILE SHEETS-ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK 
GALVANIZED SHEETS 

FORMED ROOFING AND SIDING PRODUCTS 
TIN AND TERNE PLATES, ETC 

Keyitone Copper Steel tfivei lupenor lervice and nut- 
resistance for roofing, sidinjS, ilutters, spoutinU, flathmili, 
metal lath, tanks, culverts, flumes, and all uses to which 
sheet metal is adapted, where resistance to corrosion is an 
important factor We manufacture American Bt-ssemer, 
Amcncan Open Hearth, and Keystone Copper Steel 
Sheets and Tin Plates for every requirement Sold by 
leading mctnl merchants. Write nearest District Sales 
Office for particular information, and send for booklets. 


Sheet T^mlucts 

ntsek Hharta fbr all puvoM, ApoU* 
suB ApDllo-Kontom* OapsvrHtwl Gal 
vBalE«dBhMta.OBlT«ftBadTiak Hunk 
Vomsd IWnaas awl tidlna rradonu, 
■pBoisl Sh«M> lor BUmplss Antomo. 
MlBBhBBta.El«aiHeBl Bhi«U.Sutvp Md 
BaBaBBbSBU.BwislssBXBaStDck.otf 



^Products 

Ammritma Oobo Bsd AmtImb OksmwJ 
UrlBbtTlnFUtBB,Ts8aBVBTtB Aswri 
CBS UI<1 Strln sad AawiemB NawotbodS 
lluoflBs Titbb FUtes. UV BooObi TIb 
Plsua. UlBPk PJbu for all porpoBwi 
KskBIBllBS Btoch, StOVB ripB M* B 
(*o« Blooh. HpMlsl StMplBf Stook. BC*. 


American Sheet iSl Tin Plate Compaq 

— General Offices Fnck Building, Pittaburdh. Pa 

■■ni l ■ ■ niBisinr ■albs omcicB ■ — 

ffclwan OBBtsBiU Dtavar DoinU ltB* OvIbbbb Hbw Torh rkllsda^la ntubarah LaaiB 

■sport ■■■>—tBilfw Uinm aruus Brni. Psodouts Go NowToik Olw 
ypBtiB OiMt napmiBtailvM UnxoD ivavai Bnab rMoven Oo.. Ibb PrsBOUBo. L» AbsbIbb, PovtlsBA, BssMla 
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in your steam 
heating plant 

and save % qfyourjud 

pjOFFMAN No 2 Vacuum Valves 
^ save fuel because they keep air 
out of radiators Without a single 
change in piping or boiler they con^ 
vert any one^pipc steam heating 
plant, new or old, into a vacuum 
system Radiators heat quickly and 
stay hot longer These valves revo- 
lutionue steam heat. 


Test a Hoffman Vacuum Valve 
on your worst radiator 

NuTlCB how quickly this nuliator haata 
and how long it itaya hot after firea 
arc banked You can secure Hoifinan 
No Z Vacuum Valves at your neigh' 
borhood Heating and Plumbing Shop 
Learn more about these wonderful 
valves Send coupon 
for an intensely inter' 
eeting book **Locking 
the Door Against the 
Heat Thief 




OFFMAN 

Ymcuvm 

Yaixes 


HUFFMAN RPBTIALTY COMPANY. INC 
D*pC T 1 21 Wut 4Sth Btrc«t, New York City 



Nosw „ -- - 

Strttt 

CUj Sesu 


va deal with an LDiemiption of the aeivoiis 
impulses, or with the effect of an Inhibitory 
pmern The results uhlainad with the skin 
of the hock uf the hsnds varied with the 
pcrwni under test, and this suggests that 
lliere arc two kinds uf sleep, s quiet, relaxed 
sleep, and a strained sleep with mttscular 
activity • • * 

fn Fond Memory of a FaUhftd 
Pair of “Pimli” 

How a prospector made ■ canoe out of 
Ins own trousers, and, truiitcriew, braved 


lings tied together with grasa. Over dda 
framework was stretched a sort of patch¬ 
work or **Joseph's (amI," oonsisUiig uf the 
following ona san'shade, one **parka," one 
pair of overalls, and one pair of undcralla, 
Thm sondry garments and fabrics were all 
sewed together and then daubed with cari¬ 
bou fat in an effort to make them water 
proof The resulting slieet was then attached 
to the outside of the willow framework. 

In tlila sliaky craft the plucky adventurer 
started on the long trip down the notononsly 
turbulent Sheenjak River 



Faced with the alternatlva of atandng If no transportalloii faelllly could ho 
found, a handy prospector conalmcled ihk canoe, Fmitkf Hopm and Chindly, 
covering the fmmework with nunerous cetcrus** 


the incessant torments of the Indefatigable 
arctic mosquito, in order to save himself 
from sure starvation, is the amusing account 
sent us by a reader from Alaska 
Last summer this young iDinJng engineer 
set out from Fairbanks, in the inirrlur of 
Aloska, for a prospecting trip In the heart 
of the Arctic Mountains, several hundred 
miles north of that fax flung center of civ 
ilization The upward trip was made by 
oirpline, motor boat, canoe and raft, as well 



This view of Faith, ftopm mmd Charity 
shows ihe interior and the construc¬ 
tional details of the bcMt 


as With the aid of Tndisn packers and mala 
mute dugs 

After several weeks In company with an 
Indian chief and the four dogs, prospecting 
fur gold in the long range uf mountains tlist 
iHirdirs the Arctic Ocean, the *'grub” supply 
of tlie pirtv gave out If they were not 
soon to starve, a liasiy return must be made. 
Not wishing to sacrifice their valuable dogs 
for food it was decided that the Indian, with 
the few remaining pounds of food, should 
r* trace the journey on fool as far as Arctic 
\illage. Tlie white man would attempt to 
go by water, and since it would be a down 
river journey, he should be able to do with 
out much food. 

But bow to obtain the necessary canoe? 
Boat making maierlala were not to be had In 
this barren country Yet a craft of a aort— 
not beautiful, not eapeoially aeawortby—was 
hastily mads 

The riba and strakes were of vlUow eap- 


After many days of peril and privation, 
and especially of constant, trnuscrless battle 
against the innumerable IwnJea of mos¬ 
quitos that infest the far north, the hungry 
proapeclor finally reached the Yukon and a 
civilized community For the moat part, be 
Mys, he was clothed in a black be^ and 
a head net 

Food ivas Ills second request, his first 
wis for a pair of “pants." 

* • • 

Oranges Make Boneu 

Why is It that modern, intelligent mothers 
feed their children orange juice’ Because 
orange juice contains noteworthy amounts uf 
vitamins, A B and C The lack of vitamin 
A leads to rickets and a lowered rndsUince 
to luliertle and other infccUons. The lack 
of vitamin B leads to the disease knt>wn as 
beri her! A deficiency of Vitamin C leads 
to scurvy 

Work performed at the llniverslty of Chi 
cago last year showed according to the 
Journal of the Amencun Medical AnociaUon 
(Chicago), that children who were fed sup 
plemeniary school hour meals which include 
oranges gained in weight to a far greater 
extent than could be accounted for by the 
value of the food fuel derived from tl^ 20 
to 23 ounces of unstrained citrus fruit juice 
administered daily 

It was noted that calcium awimilatlon was 
decidedly benefited when oranges formed a 
part of the diet, the increoied retention beOtit 
contiderably greater than the calcuitn in the 
oranges (Calcium is a bone-forming ele¬ 
ment } The Increase of phosphorus reien 
Uon was even mure marked than that of 
calcium, more than three limes ss much 
pliosphoTua being assimilated when orange 
juice was added The magnealum retention 
waa alao increased 

Wliat, thrn. Is the sjgnificanre of these 
remarkable statementa. which on first thought 
do not even seem reasensble? How could 
more calcium, phosphorut and magnealum 
be assimilated than the orange itself con 
tains P There is some as yet unknown or 
half understood effect which the vitamins 
produce, by which, in their presence, bone- 
forming dements may be abaorbed from 
other foodo. Yarloua theorlea have been 
advanced to explain this, bnt these should 
possibly not be advanced outside of medical 
journals at preaent Until more definite 
knowledge of the cauaea la settled on we 
must rest eontent to know«tha fset, which is 
andedahle, that orange joioa does greatly 
aid bone formation. Aloo that without 
oraoga or aome other food oonulnliig vlu 
min A, no amount ol caldaiii atofing la 
effective. 




Make a real shop 
in your basement! 

This handy Parks woodworker is com- 

f ileie shop equipment In itself With 
t you can do all sons of cabinet work 
Make toys, furniture, radio cabinets— 
anything. Built for close, accurate 
work, yet anall enough to fit hi a 
corner of your bascmcot Operates 
from light socket His motor, rip and 
cut-off circular saw. Jointer, and band¬ 
saw. Add latba and shaper at slight 
azira edit A real maohina IdaalIw 
home use 

Send far dmler 

1W Parb BiD Bcailif Nactht Cff. 

IBM Vmmwiam SL, ClMlwIi, Ohb 
Om*i hasF M IMS Hm ^ CM 


PARKS 

WOODWORKING MACHINLS 
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Radio Notes 

A Review and Commentary on the Progress in This Branch of 
Rapid Communication 


Conducted by Orrin E« Dunlap, Jr. 



Tbk li Ae foar^nba r egehr cr dcEffiitHl to be need on Rend Fonek*i lU-fnCed 
attempt to fly from Now York to Puit 


Dirigible Helps Radio Calibration 

EKnuMSMTS conducted with the dirigible 
Lo$ AngeUi when flying along the AtlanUo 
coaat hare ihown that thli type of aircraft 
b raluahle ai a meant of calibrating radio 
compaaa autlona. The dlngible is bctier 
adapted for the calibration of the radio 
direction finden than airplanea, according 
to the Nary Department, becaiue ft is 
ateadler and can maintain flight for a 
grraier period of Umc, at reduced apeed if 
necnairy Tbeee /acton JnereaM tbo effi 
oiency of tfae radio ralibraliona, which con- 
alat of ohecking the direction from which 
the radio waves come agaijut an actual 
alaual bearing of the compaaa station uken 
at the Bame inatant A e^ra of the radio 
and visual beanngs are plotted and from 
this data the error of the oompana on every 
degree around the circle Is computed. 

The big airship conduota the calibration 
teau by flying around In circles within a 
IS-mlle radius of the direction finder The 
radio cumpau coil ia at the center of the 
circle. The transmitter of the dirigible Is 
operated conlJnuoiuly, aeodlng a series of 
tfou and dashes, while an observer at the 
oompaaa autloii records the time of trans> 
jniaaion and the bearing. Another ubaerver 
la BtailoDed doee to the ouropasa coil or 
antenna. This man ukea the visual bearings 
of the alrahip and from the two sett of dau 
obtained by these ohserreTs. curves are 
drawn which reveal any errors of the radio 
compass. ______ 

More Posrer for WLW 

An order for the first 50-kUuwatt broad¬ 
casting equipment to be manufaclnred by 
the Western Eleetilo Company has been 
planed by the Croaley Radio Corporation for 
nse at station WLW, Clnoinnatt, Ohio The 
management of the station reporu that the 
tyansmltter and a new fireproof building in 
irilich il win be InsuUed, will cost about 
flSfbOOO dollan. This instalUiion wlU rank 
Wi>W among tbe moat powerful bmadcaaiero 
1 b tbe oonntry* Two other 50-kUowatt seta 
are fai opemiion at Bonnd Brook. New 
Jeteey. and SdmieeUdf, New Yoilt 


Radio in Spain 

Rf#obts from Spain Indicate that the out 
•tanding features necessary in radio sets m 
that country are selectivity and ability to 
luj]e*Jn disunt suiions. The Madrid station, 
the most pov-erful in Spain, is tuned to the 
392 meter wave and London is on 365 meteni, 
so s good cnlenon of a receiver is its 
ability to tuue out Madrid and pick up 
l.ondon without any interference Bourne 
nviulh Is another iraiwmjtter close to Ma 
dnd*s wave. It operates on 385 mrters and 
It rrtjulris a good receiver tu separate the 
two Btaliuns. 

Tlie S|iani8h seta one tubca maiiufacliirrd 
in Spam and known aa ^.asuila** defectnra 
and amplifiers The Dutch make of Phil 
lips tubes sre also used in Spam 

Ninrly-five percent of the radio apparatus 
used in Spain is imported from Lngland, 
Germany and other aources, aceording to the 
Secretary off tho Spanish Wireleaa Assocla 
tloo. 

In developing a broadcasting system, 
Spain seema to be opposed to one built 
upon American, British or German lines and 
the popular alugana of radio fans are re¬ 
port^ to be. '*No monopoly.** and “Freedom 
of Broadoaatlng.*’ 


New Project for Radio 

Tuk British Broadcasting Company has 
formulated a plan, which has enilsted the 
Interest of the Royal Colonial Institute, for 
Inier-emplre broadcasting of education and 
eoterlalnmcnt, through a chain of world- 
vride radio suiions. which will reach an 
audience of 400.000j000 people 
According to Major Gladstone Murray of 
the British Broadesating Company, the con- 
tfimplated system would involve an eapen- 
diture of 3,000,000 dollara which could be 
raised by Inducing all the constituent parts 
of tbe ^pfre to adopt the English system 
of paying for receiving llrenacs. 

liie powerful transmitter at Daventry. 
England, U mentioned as tbe aurtlng point 
with Moncton, New Brunawlck. 2.440 miles 
away as the first relay aUUon Other Ca- 
aadlaa broadcaatera, aided by land wire re- 




liere*s the most 

i 

economical “B” battery 
ever built for radio 



In the production of 
Heavy-Duty Radio “B” 
batteries Eveready has 
established a new stand¬ 
ard of “B” battery life 
and economy. 
Eveready Heavy- 
Duty AS-volt “B" 
Batteries Will outlast 
any Light-Duty 45- 
volt “jB" two to one 
regardless of the 
number and kind of 
tubes used! More¬ 
over, though lasting 
twice as long, they 
cost only one-third 
morel 

To cap the climax of 
“B” battery economy, in 
Eveready Layerbilt No. 
486, Eveready has per¬ 
fected a Heavy-Duty 
“B” battery of uncqualed 
endurance and depend¬ 
ability—positively the 
most “B” battery in ser¬ 
vice and satisfaction its 
price can buy. 

You can make no mis¬ 
take in buying Eveready 
Layerbilt No. 486 for 
any set using normal 
voltages (45 to 135 volts). 


You will be buying the 
utmost in “B” power de¬ 
pendability—the great¬ 
est “B” power operating 
economy—D. C. (direct 
current) in its purest 
form, which insures 
pure tone quality. 

With colder evenings 
at hand, radio recep¬ 
tion is vastly improving. 
Equip your set now with 
Eveready Layerbilt No. 
486, the greatest “B” bat¬ 
tery ever built for radio. 

MwmufMCturwd mmd gumranterd hy 

National Carbon Comfavv, Iiir 
New York San h rancisco 


Cusdlan Vatlonsl Carbon Ca, LlmllnJ 
_Toronin OoLario_ 


Tundsy olihl mrtm Fverrsily lluur—0 V M 
Laslcra Sumlanl rime tbruuch tbe folluwlBa 

sUUofia 


«stv-\np Ttrh 
mjAn-rt*wt4<nem 
nSBl-iHlM 

irr*u-H wei'rtrr 
wri-FkUcSefpjH« 
WTAH rUrelaitd 

Wi I Bmgtfa 
WcaS t^itltbrnruk 


mAi T'imoiwmeti 
wwj-lHlrmU 
iTiiH LkMfra 

woe Iterenpml 

I 

■mKO-Waakinattm 



eVEREIBr 

Radio Batteries 
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At last — 


Professional Movies 
with the Ease 
of “Still** Pictures 


T he wonderful new DeVry motion picture 
cuncri iur untteun taket riKtly the wine 
kind of picturei ai the profewioflaU do. And 
yet, It II an iimple of operainm, to handy and 
10 compKt, that a child can take piciurca with 
It In every way it la iwt u cuy to uae aa the 
"atilL” cancraa. It hcddi 100 feet }S m/m film 


Mcrris €JkMmmjk 


Ic remained for tlui famoua DeVry Corporation 
to produce thia atandard theatre aiae film, auto* 
matic profeaimnal movie camera, for amareura 
at the amaaing low price of $110 00 Con* 
■tructad of fineit micrruli, it will laii you • 
lifetime It will give you profemooal motion 
piciurci which you can preaerve. A ipccial 
auioreaiiG lock permit! you to get into the pic- 
lurea youridf whje the camera continues to 
record automaticallyl At last amatcun can take ' 
actual motnn picturn which can be ahown in | 
motion picturt tliratrn schonla, churches— | 
everywhere that real motion picturri are ihown 
-^and in the lutmc a« wcIL Here u the only | 
motion picture camera for amatcun under 
$300 00 that uKi iianJird itu film like pro- 
fctitunali uae Now you can actually prnerre ' 
fur all tunc, chcrinhw-J icenca and abiioni of dear 
onei — AND HAvr paiNxa 
iiAnE 1 os vous run niis 

ANU SILATIVLI. Vlth thll 
new DeVry you can make 
as many pnnti u yon want 
and piwrve the negative. 

1 hat u s hat profninnaU do. 

NEW FREE 
BOOK 



You thould know more about the wonderful 
progrni uf motion picture photograph, hy ama- 
uun We Will gladly iciid you bkl I and 
without iihligitinn, our beautiful new book 
"Nriif /er/i oh Ana/ritr Mo/jom Pii/itre P/to/og^ 
rtphy* Merely fill out the coupon Du it 
today Learn h'lw easily amateun can mailer 
profeuKinjl phirtogriphv—how they, too, can 
tike standard ii/e mutmn picturei not only for 
their own plevurc hue for immenae extra cam* 
Ingi aa well Mail coupon nowl 


r 


DeVRT CORPORATION 
IMI Center'trret Depi II M 
CJiLa«D, lllliioU 

rl»M and me jmr nra hiK k New Fa«t« <mi 
A matein Mothm Picture PrKiM.Krpphv 1 under 
Mend this pUcea me under no obliaauon. 



— - - _J 



Mareoni'a nciv recording re cal vcr. Thia act. lued for hlfli-tpMd wlreleM, la both 
la uaiu. Top row from left to lichti cilractloa flaoer, taalac malt* ooalrol 
peael, oacIlUior geacrator and low-frequeney filler. Hm lower row, left to righit 
aeerch eoU, two falgk-frequeoey filtera, hlgfa-freqoeeey amplifier aad d et e e ler aa^ 
dlrect-corrent bridge. Five aamlels cover waveleaglha from 450 to SOjOOO aietera 


laya, would carry the programa acruv Can¬ 
ada and at the aame time radiate them Into 
apace for Canadian listeners. At Vancouver 
the progranu would be flashed to Australia, 
and from there to Colombo, Ceylon and Cape 
Town, South Africa Colombo would bo 
noed to send the broadcasts to Bombay, 
India and Malta, tbence back to Keeton. 
England Eight bigb-power atatlona would 
be involved in the project, as well os eight 
special receiving atationo, alz repeater sta 
lions and local broadcoiting otationa in the 
vorloiu countries. 


For Greater Safety to Shipping 

Eleven new radio beacons will be ready 
for semca by June 30, 1927, to protect ship¬ 
ping along both coasts of the United States, 
the Gulf of Menic-o and the Great J^rs, 
according to information given by the l)c 
partmcnl of Commerce to Dr Frederick A 
Kulster, Inventor of the radio cumpaso. Tho 
Kulsier compana is used on ships in cun 
junction with radio beacon autlons to gna 
accurate beorlngi without depending upon 
visihility. 

The United States Governmenl is now 
operating 27 radio beacons, which is more 
than the total of all other foreign countriei 
Nmo stations ore in use along tho Atlaniii 
seaboard, ninn on tlin Pacific coast, orMn 
on the Great Lakes and two on the Gulf of 


Mexico An additional Hore an awaUlog 
the appropriation of funda, 

Tho bemns toon to be placed In tervice 
an the Stntford Shoala llgbtboiiao. New 
York, Winter Quarter Sboals UgbtiUp. 
Virginia, three In Florida on the Gulf ooasti 
three in Michigan and one in Wlooon^ for 
the Great Lakea and two along tbo Atlantio. 

Approxinuiely 900 American paaaaogcr 
and' naval veoaela an equipped with the 
radio compass and foreign aMpa are rapidly 
adopting the direction finders. Tho Kolater 
Gompaaa waa first iiaed on a passenger ship 
In 1922. 


Radio Eifaipiiicnt for Ptom Onh 

A srsaAL conunltiee has been organised 
to plan and superviie the installation of 
radio equipment in the new llnilory, 10000, 
OOO-doIUr National Press Club Building at 
Washington, DC It it planned to “pipe" 
music and talks to vanooa rnoma through 
out the structure so (hat press correspon 
dents in the building may follow news 
events, such os t speech by (he Preudent 
of thn United Sutes. the proceedings of an 
important dinner, a dedication or other func 
tiono. 

A radio rentral will be located in the club 
proper, which will occupy iKe two top floors 
and from that point programs will be routed 
to loudspeakers or headphones m the mom 
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ytw)NMay9,1926,hutory wu 
ingde—American hutory— 
World hutory—undying hut^. 

Lieuc. Coounander hifi 

featlw acroM the 

top at the worldL tdda anocher 


Rulio went akobfer radio haa 
beepme Vital to toe livea and 
auo^ of eyl of ci a and advn$* 
turers. Burgcaa Battenca went 
nlnM thaging the fitte—during 
the n^rduupa and the dory or 
Commander ByrdL the Detroit 
Artie Expedition, and Gape 
DonaU Ma^dillan. 


b Is MdflSBily rigiiflcsiw that In dms 
■lodoos ariumpba orAnsuoa cpwigs and 
ASMflcaa sqaiiimaBt wbns cha ttat of men 
and dMtf soob was tbs frti of da sHvivil of 
itiML that tbs iisndaid pfodoas of the 
Butcry Companr wen jsrsi 


Buiami 
uacd aa 


aad **cknicd on' andw ( 


Buaoiu Battuy Cohpamy 

OOCTlal lAUaOWICMSl Chicaoo 

^ CrnrndimtFmmHmmdQftmi 
fi Nim«s hlU and WtaaS^ 

dbiia 



BURGESS 

RADIO BATTERIES 



.5utt 


NueoBl*a floating lah or n to ry. The wnlUnown bivontor of wirolm does aancli 
a tperim an riti g abootd Ua yncht Aolrn 
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LOWER FIRST CX)STS 
LOWER INSTALLATION COSTS 
LOWER MAINTENANCE COSTS 

with greater 

HEATING EFFICIENCY 

toith the 

VBNTURAnN 

W_ TRADE MARK _ 

METHOD OF UNIT HEATING 


UtUIdu iIm rmdlo ■qu«Ml« Hm ^lanorad** eonaUta of ■ keyboard of 26 keya, 
Meh of wkiekf wbni p w i ed , eaitaea a vaeaaBi lobe Co oaeillace aC a deabw 
pttchk The BBoale la aald to be clearer than the tooca of a flute becanae there 
are no erertoiiea« ne Inatmment la Inatalled at WRNY 


club room, dining room or ladiet* room. 
Ad cxpcrieocad operator will bo In chargo of 
the equlpmeoL 

Faoilltiea wUl bo prorJdod for microphone 
conneotiona In caae it la daired to broad 
caat notable events fmm the club. 


Valuable Fronchlae 

Samuel Pickard, chief of the radio scr 
vlca of the United Statrs Department of 
Agriculture, after a lU,000-milo tour cover 
Ing the eaalem half of the country, during 
which time he visited many bruadcasdng 
atatlena. aald that he believed every college 
with a ladiopbone transmitter aixl a good 
wavelength baa a million-doltar franchise. 

Mr Pickard said that he lamented the 
fact that many insiliuiions arc pulling less 
money, tkonght and talent into thtir cullrgu 
sutlona than they menu He pointed out 
that In thia new endenvor. tht college Is in 
competitioa with broadcasten spending large 
■onu of money for talent, and that if the 
■gricuUural agenriea eapoct to i-ompctr fur 
ibelr ahare of the “counileas nulliona," they 


dare not bore the redio andlonee with medi 
ocre programs Ho said that for effective 
eitension work, the programs must be di 
recced away from academic lectures toward 
the dramatizaUun of facta. 


Reviaing a Formula 

Tlsts are being conducted hy the radio 
divlKinn of the Bureau of Siamisrds in an 
attempt to revise the constants of tlio Austin 
(.oh< n iransitussioii formula, which was 
evolved 10 measure llie clecinc held pro¬ 
duced by radio signals over long disisncai. 
The expenmenlB are being made with ibe 
liope of obiajiung more correct values frum 
the applicaliuii of tho formula under present 
conditions and at greater diHlances 

Observations made in rcrenl years reveal 
that the formula worked out several years ogti 
gives ton low \alucs for signal strength 
There aro difficulties attending ihr eaprri 
menta because of the many dlsagrcemenis 
in the moBaurements of different obHervrro, 
especially it distant when the sig 

iialB are feeide 



TlwBwau«r 


I haa Haalaaml thla poffUbl 0 radio I 

d aUpa. H la ■ mfiiiatwa broadq 
froar p f aoo to glaoo 


eallbrailna 



write for details or ask 
your heating contractor 


AMERICAN BLOWER COMPANY, DETROIT, MICR 

BRANCH OFRICBS IN AUU RRINCIRAL, C/T/BS 
CANADIAN SIROCCO COMPANY, UUITED, WINDSOR, ONT 


American Rlower 

v»irmjfcriworMKATiMtt.AiM cosiiMTiosnwa.D«rrwsa.i»«»ciiAWicA^paAW 

■F^^BfcrMwJaatuwra of all ^iVpaVol Atr-HandUag^l^ dqulpowni —— ilaae liof 
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211 

Different 

Kinds of 

Industries 

St Louis has factories 
in 211 different kinds of 
business Almost every 
line of manufacture is 
represented Only eight 
per cent of the city's in¬ 
dustrial force IS employed 
in Its largest branch of 
industry 

This wide diversity of 
industries acts as a con¬ 
stant balance and makes 
St Louis strong iij times 
of business depression It 
assures stability of labor 
and jinKluclion 

The wcst^ea^d trend of 
indu‘'try by vihich mod¬ 
ern business IS moving 
bwinl the center of the 
country has resulted in 
196 new induetriee com¬ 
ing to St Louis in the last 
SIX years The central h)- 
cation of St Louis makes 
It an economical distribu¬ 
tion point Your factory 
in St Louis would have 
an idvantage over com- 
pLlibirs n(jt so fa\orably 
located 

Send for our booklet 
• Why St Trfiuli Gruwi” 

It tcllfl the full itory 

Address Dept 24 

»iG 0 llb 

CHAMBER or COMMERCE 

siiouii u 1.* 



OoBrUf IU«* AMatW 

Ease of tonlnf and ample volnme of r ep ro d need voice and mnsic are the ont- 
slandlof featores of this type of radio rerelvtag set* The centrallaed tuBlna coih 
troU now so popular are loraled In ihr renter of the panel. The loudspeaker Is 
of the cone typo and Is shown on the small table to the Immediate left m the set 


Die-cast Condenser 

A coNPEnacB uf new design made by the 
die-csst metliod, with rutor and stslor blocks 
built as two complete sections forming ihe 
main structure, has been Introduced by tlie 
Unicontrol Condenser Corporation 

An ncrurale and smooih surface is ob- 
UuiwnI by the use of an alloy of alunununit 
cup|>er and sibcon The straight lino fre 
quenty effect is made possible through 
tapered rircular srgmtnis wiibout the usual 
offset plates, winch arc generally used by 
other manufacturers to gam the same rcsuli 
The complete condenser consisls uf 12 parts, 
the bulk uf which are about one half of oilier 
condensers of the same capacily The inter 
Iranng plates rolalo paralicl to the axis of 
tin condenser 

Tlie shaft is of novel consimclion and 
cone bearings liave been substituted for ilio 
cylindrical bcaringa usually used In variable 
condensers Uiic of Uic bearings Is uf the 
semi floating type, held under spring tension 
to compensate fur any wear on the bearings. 
The engineer who designed the instxumenl 
poiols out that the main sdvaniagca of tlie 
condenser are durability, anti no “end play** 
or “side play** when the dial Is turned, no 
mailer how long the device is in aervice. 

Broadcasting Maps 

Trsts being made at the United Statea 
naval radio station NAA, at Arlington, Vir 
ginia indicate that ere long weather maps 
will be iransmltted by radio lo shliis at sea 
The wexihcr charU furnished by llie Weather 
riureaii are radiated into space in much the 
same way that radio photographs are broad 
cast At the receiving stations, an ink atylus 
operating in connection with a cylindneal 
drum iraeea the linea of the map on a 
blank slieet of paper and the completed pic¬ 
ture shows the isnhars, barometric highs and 
lows and other Information that u generally 
found uu weather maps. 

The system is ihe invention of C Francis 
Jenkins uf Washington who it Doled for his 
exprrimrniB with radio motion pictures and 
television 

Tlmw Conducting recent tests explained 
that, to roedvo tbe charts, ships most bo 


rqulpp«'d with railJo-map receiving Instni- 
ments. Lack of dark room fadbUes on 
board vessela, necessary fur radio-photog 
raphy, ia the reason why the pen and ink 
stylus process is used for broadcasung 
maps to sailors, according to the experts at 
Arlington 

It now requires about 45 minulcs to trans¬ 
mit a complete map but it is expected thst 
the perfection of the process will reduce the 
time required to about 15 minutet. 

Automatic Control of Transmitter 

To avert inlerrupUon of program service 
resulting from break-downs in tbe apparatus, 
the uulumatic operation of a radio irans- 
mlucr has been developed by engineers at 
station WLY, Schenectady, New York An 
ingenious system of 15 relays, operated over 
three lines between Uie control room and 
the tianiimitler, govern tbe apparatus which 
IS a quarter of a mile distant There are 
also Interlocking relays which automatically 
control the flow of water used for cooling 
the high power lubes. 

A Mobile Tetter 

& W Edwards;, radio supervisor at De¬ 
troit, baa an automobile equipped with a 
Kolster radio direction finder and testing 
devices which enable him to take bearings 
and locate sutions operating contrary lo 
government regulaliona. The car has al 
ready covered 15,000 miles and has saved 
mure than 11,500 in railroad (are. according 
to Mr Edwards. The car cesi I4.SOO 

9DOZ Awarded Medal 

C B Harbibon, owner of amateur atation 
9DOZ at Dflllevllle, Illinois, has been award¬ 
ed the Popular Radio medal for conaptcuous 
semoe where **profflpt and efficient action b 
utiliied lo perform an esoeatlal part in the 
aUevbtion of human suffering or in the 
saving of human life,** 

Operator Harriaon aeat.onl an SOS call 
when a tornado wiped out Mnrphyaboro. 
Illinois, and surroaiidlng territory in March, 
1925 As the result of the broadcoati from 
9D04 relief woa rushed from ChJeago to 
the stricken area. 





Twice every week 
throughout the year, 
Ships of the Great 
White Fleet sail from 
New York and New 
Orleans on Cruises to 
the enchanted lands 
of the Caribbean. You 
can plan on a trip 
lasting from 11 to 34 
days. And on every 
day of your Cruise 
you vdll enjoy excel¬ 
lent food, luxurious 
beds and that fine 
peraonal service 
which makes **every 
passenger a guest/' 
... and. of pa^cular 
Interest — all shore 
trips, hotel accom¬ 
modation. railway 
Journeys, motor and 
launch excursions are 
arranged In advance 
for your pleasure and 
comfort—and every- 
thing is included in 
the price you pay for 
your ticket. Write for 
beautifully Illustrat¬ 
ed booklet and fold¬ 
ers to 
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Bxpcrlnonial Bodel of ■ lulterr oUadiulor Jcalgaod bf Rnllodfo Mmyo to 
■apply vohace to the rvcebrer froia IKKvoll ahiirnotlBg-ciirrnit nwlas 


Uneolighl Taner 

A NEW model receiver, known u tbe Am- 
bonda, comUung of a ■even-tube circuit, 
completely ■hlclded and encafled In a walnut 
cabinet has been introduced by the Ameri 
can Bosch Magneto Company Above and 
In tbe lop of ibe table surface, li a flush 
window through which the new * linc^> 
Llfhl** tuning system is viewed. A trails* 
lucent drum-type scale Is calibrated In wsve- 
leagths and from tbe under surface of the 
drum, a sharp line of light la thrown across 
the scale, hghting the exact wavelength to 
which tbe receiver ia tuned. 

Five condensers, each tuning a uoll in 
Uw radio-frequency amplifier, are motinled 
with tbdr ahafu end to end. The coupling 
between the condemers allows for minute 
differences in shaft slignment and counter 
balances fadlltate tuning the condensera. 

Space Is provided in the lower pan of the 
cabinet for all power acccisonefl. including 
'*A" battery, power unit end charger 




Short Wave Testa 
The Naval Radio Research Laboratory at 
Anacostla. D C, la oooperating with 40 
stations scattered over a territory of 7,000 
miles in making teeta on the 25 (^mcter 
wavelength. So far It baa been found that 
tbe 2S,6*fDeter signals are not audible in 
daylight wltliin a 500>inUe radius of the 
transmitter, but that the lulensity is good In 
tbe xone between 700 and 1,200 miles, and 
that from 2,000 to 3,000 miles tlie waves 
seemed more uncertain than within the 
2.000-mile region 

CoUegrt Organise 

A CoLLHLR and University Assuclaiion of 
Broadcasters has been organized under 
the direcfion of C A Culver of Carlton 
College, Nonhfield, Minn., and J C Jensen 
of Nebraska Wesleyan University at Uni 
venlty Place, Neb The purpose of the 
organialion la to safeguard and extend the 
educational features of radio broadcasting. 
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One Motor Source 
for Your Full Line 

T he complete power range of Wiscon¬ 
sin Sixes and Fours, 20 to 120 H. 
aifords important savings between factory 
costs and pnce-to-dealer 

For each of a fiiU line of trucks, busses, 
tractors or construction machinery, 
Wisconsin provides the right motor. You 
do business with but one motor builder, 
ce^ble of tremendous capacity, depend¬ 
able, amply firuuiced. Your mventoiy b 
always less, yet you are sure of a contin¬ 
uous flow of motors, scheduled to s^our 
needs. 

In additio n to factory-cost savings is the 
selling advantage of a definite demonstrable, 
economy in the performmee of your prod¬ 
uct Every model in the line Wisconsin 
delivers, invariably, more power per Cubic 
inch—more work per gallon of fuel and 
ofl—and a consistently lower shop service. 

We will gladly send the facts and figures. 

WISCONSIN MOTOR MFG. CO. 


MILWAUKEE 


WISCONSIN 


MORE Wlsconoin Motors are built In 

a full line of sixes and fours 
Jr wv a power range from 20 

to 120 H. P., for trucks, 
busses, tractors and construe* 
tion machinery. 
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'^Continued Service* Files 

PXPERIENCED sailors man the Navy’s 
^ submarines. Many are "continued aer- 
vice" men, as those who re^nllst are called. 

NICHOLSON Files mkht weU be caUed 
“continued service" files ror they have been 
“re>enlisted" by the Navy Purchasing Depart* 
ment many times for duty on our undersea 
craft. 

Our booklet "File* and What They WUl Do For 
You" telk more about theae uieful took and many 
intereating uaea for them. A copy will be mailed 
you on requeat 
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NICHOLSON FILE CO. 

Provld«ntt«, R I , M 8 A 


A File for Every Purpose 



BT ALBEK1 A HOPKINS 


1S,000 Hele<ted recipes and proc¬ 
esses useful to everyone 
* * « 

Nearly every branch of the arts 
and induHtrien ih represente«l 

It should find a place in every 
laboratorVy factory and home 
« * * 

|Mwtpaid, domestic 
'> 8*1 [Nistpaida foreign 
« * * 

Deicrip/iLt ftrcular on rrgue^t. 


SaENTlFlC AMERICAN 

24 West 40tli felrotl New York 








A Rcmluier froni the Paat 
Many partji nf thu cnuDlr> arr ricli in 
rtlica nf Indian irthm that havr long alncr 
pa‘«^«Hl to iIk. **Uapp> hniiliiig srounda 
leaving only a few htallirtsd aumvorh to 
rpinind ua uf a ract llial uiirp held snay 
over thp entire United Siaita One of nur 
rradm haa acnl ua anme infi rmalmn on an 
old dug-out tanoe« ingethir with a pliolu 
graph of it Wr pnnt tbi IlxI of hu letter 
below and the photograph will he found 
reproduced Jn thew tolumna 
tdilor StirntiSc AmcrRan 

The poll wIki wmK almut the up 
lurntd canoe on the lonely shoie aiitl 
the immoneh it bruu|,hl bat It to bini 
would have Urn drlighhd to find ihi 
old canof. bhown in the photograph 
which rnuld il fipcak would revtal 
many aeirtts of ihe lime when it» ownei 
■nme n d akinned aborigine glidtd along 
the Muakegon River in purauil of a 
dfcr lit had dnvtn into ita waleiv oi 
|N reliance on hiP woy to the regulai 
ptwwnw at Maple Jalaiid twenty jnik*4 
down iIk nvei 

Iht old canot was f lund by three nn ii 
wito own land i n the river front two 
iiiileii lieliiw Newaygj Michigan They 
were digging, a log out of tlic bank 
when lliey struck tlie canoe and cun 
iNoly prompted them to continue digging 
until they had it uncovered It mtaa 
urm 16 ft It long IV inrbca wide and 
■even incUi deep on the inaide Made 
fniin Norway pine it la very rough, be 
ing fadiiunH tnlirelv with an aie the 
dttp niarka of whiin arc atlll viBible 
It la probably between seventy and 
elglity years old and is in almoat per 
fret pri ovation bring still servicraDle 
A cave m of the bank evidi ntly covered 
It and the wet sand preserved it intact 
There la no doubt of ita Indian origin 
Tlte place where it was found la Vbi 
Mie of an old Indian vdlagr Before tU 
war of 1812 then: waa an Indian trading 
|Nist on Mnskegon Lake kept by a half 


breed Frernknian He made frequent 
trips np the nvrr and the aile where 
the canot was found was a favorite 
camping place Here there is a perfect 
hor«eslw bend in the river In the 40 a 
a trading post was esubluhed and aoon 
a Is^e Indian village clustered around 
It The habitations ranged all the way 
from bark tepees to log shacks 

U hi n the lumberoM n invaded the 
country and began using tbe river In 
float logs the Indian ahacn on the flata 
had to be moved to the higher ground 
further back Here ib« Indians lived 
for many years trapping and making 
baskils wliuh they aold in tbe lumber 
towns that sprang up near by With 
the coniinK of the farmer, the trapping 
grounds hi(aiiir drpirtid aad most of 
thi Imluns moved fartlicr north A few 
1 f their old bhacks siill remain but of the 
laige Indian population only three fam 
dies art left when the last of these 
shall liave pasiied away the old canoe 
will rimain for Uh future generations 
of white people to miditale upon as a 
memento of a vanished race 

Hurry L Spooner, 
Detroit, Michigan 


Horr on the 5*5 d tam Uw v w Wf 
We want accuracy hrst last and always 
and thank Mr MiMuhael for hia letter 
which amved in the midst of the battle 
over the 553 controversy 
Editor Scientific Amenean 
In the recent article on the 5-5-3 cod 
troversy by C apt Dudley W Knox, 
there are several inacruracies whirb I 
cannot pass without mentioning 
Capt Knox staKs that the Bntiuh 
have only four coal burning balileahlpa 
They have nine viz Thundew, Kutg 
Cnrgr V, Ajnx Cetumnon^ figer 
(B C), iron Duke Marlhorou^ Ben 
bou and Em^ror of Indus, the first four 
of which will be replaced by the Notson 
and tbe Rodney nil burnen Cap! 
Knox onmctly sutes that the six Amn 
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IMt fkmm photftpvph mi Hchtnlog was aobmlltod hf one of onr readrm. 

vrrtlcnl flaalw* irareltid upward, not downward 


loan Hhipa carry Irw reaerve ull, bui than 
they have a K^eait^ luirmal coal rupply 
than cormpoiHllnji Bnttnh unltn. 

Now as lu ihr matter uf bulgr*. 
Special appUanrea would have to he 
omkI to BOift (lir oil or water quickly 
and that would have to be done bmp 
in advance ai at preaeni the ml could 
not be ahlfled from onr tank to aimtlirr 
fast enouph to meet a sudden cmrrpeni y 
In battle and to add llirae appUaners 
in advatice would be contrary In the 
apirit of the Waahinplon Conference, bv 
which ilie nuaimum elevation of the 
nna was ondemood to be aettlod Even 
If fitted. It wonid not be a very great 
advantage, as speed would be lost and 
speed is everything In a nHiilrrn action 
Ve/y likely a large qiianllly of ship s oil 
would have to lie pumped overboard in 
llila operation 

Capt Knox first counts tho *^i«n 
FUaoeiha** as blistered ships (becauae 
they will be In the near future), then 
later credits them with a superior apenl, 
vlf 

**Tbc nine fast British ships,**. 

Four hr rorona. of courae to bf the 
battle cruisers, and the other five I prr 
lume, he means to be the ‘"Quren Eliza 
betlis" If fitted with bulaea, ihnr 
speed would not be materUlTy greater 
than the nthrr baltleshl|w, and would 
hardly be use^l In mnjumtion with thr 
battle cmlserv. Except for the four 
battle cmlarrs, the British ships have, 
or will have, about thr same speed as 
the American •hint. 

The American Mttleahipa os a whole 
are newer, and better protectecl so that 
if the ala oldeat have certain faults I 
think they tre more than made up for 
la the other ahipa. 

Hoping to see more on this subiect in 
your eicellent magaxlDe T remain 
Yours very truly, 

R C McMIrharl 

BUaUkew 

In our May iatue. page 326, wr stated that 
Mr J r Vredenbnrg was one of the Inven 
tort of t^>llopaB, a new organic glam which 
may be bent The following cummunlcallon 
boa been received from Mr Vredenburg 
SefenUfie American 
CentleDien* 

I was today ahown a small article In 
your May haue In whkh my name was 
given aa Julm Inventor with Dr Frits 
nllak of Vienna uf a glass aubsiliuin 
that win bmuL I do not know whence 
tfali Infonnatlon emanaiea. but would 
Hke lo point out that your mention of 
myself as codnventor la not correct, the 
Invsntora hedng Dr PrlM Pullak and 
Dr Kurt Ripper, both of Vienna My 
own timeraai In the proposiilun is that 
of the iDventor’i financial representative 
J C Vredenburg 

tjghf hig flirlkes Upl 

MdM people, if asked to oxpreaa an opln 
JoQ at to the direction in which IlghUtlng 
tntvab, wmdd answer that It goes fw the 
obpd to the ground In somo eoaea. they 
wngld be rlgbtvbut h ao happens that often 
tha'^MfoK^ flow la from the gmond to 
(ha tflidd. 'The foBowlng Idtter draws at 
ttoManrin tbb faet and dm writet of it wpa 
kimi andogh to f ofivard a phmiigrapli of a 


lightning sUirm Because it Is a guml one 
ami Interesting we rcpriiducx ii in these 
columns. 

hditor Siienilfir Amrnean 
Tho artirle on page 133 of your An 
gust number reminded me very much of 
the storms we get In this part of thr 
cciuniry and of the damage they somr 
times do. 

llrrr is a picture taken of a lightning 
storm that passed hy krederuk. Okla 
lioma flic ixpusurc was for six miii 
Utrs. Tlie vertical flaHlics in the center 
of the picture iravelfMl from tin* ground 
to the cloud, not ilownward as Lh llie 
direction jii which miMl pcfipJr htllcvr 
lightning always travcla 

Although the surrounding country 
woM iMUiihardcd with many lightning 
hail and nun and wind Hloims during 
the month of July, Frctlerick gol hut 
a few sprinkles all of the storms going 
around us sluiwn in tins pholngrapli 
Diniglas W Young 
OkUlsima ritv Okluluiniri 

About Road Comigatlon 
Tin cause of nmd corrugation bids fair 
lo assume (he proporfiotut uf a large size 
controversy The opiiuotu so far ciprcfiiied 
differ from each oilier somewhat and in all 
cases, facu are citeii ihui at hrsi glance 
appear to he irrefutable rcmsibly the crux 
of tho wliolr matter lies in llm fact lliat 
there is mi>re than one cniiM* for this annoy 
Ing formation found on some of oitr mads 
In some cases, with certain Lyfies of road 
surface, the I'oiutlaul action of aulomobile 
traffic may hr tho sole or a coninbullng 
cause In other instances, the nieilaxl of 
repairing the road surface may be iit fault 
la any event, several of our readri^ liave 
studied the situathin and (w» of (lie best 
letters rrrnived to date are ripnoJiueil be¬ 
low Both uf iliCHfl parties are firm iii ihcir 
convictions tlut road corrugation can be 
traced directly lo one source but in both 
cases, the reasons put forth are different 
This is a question that seems to be of imme 
diaie interost to many of our reatler^ and if 
a satisfactory solution can be reaclie<l, one 
more controversy will be settled The first 
letter blames traffic for holes In the road but 
not for corrugation Tills reader finda fault 
with the mrtiMids of mad repair in general 
uae but offnta constructive criticism. 

Lditor, Scientifio Americaa 
1 was very much interested to read 
the Opinion of Mr R I. 0*NeiI1, of 
Nogales, Ariwna, as pnbllshrd In thr 
September number, regarding the cause 
of the '^washdMiard'' effect on gravel 
roads. 

Ill Michigan we have many hundred 
miles of trunkline highways of gravel 
oonstructlofl, on which various forms of 
scrapers are uoed to maintain the sar 
facte I have made some aiudy of this 
system of maintenance In this region 
and my concluslomi may be of inierest 
aa aupplrmenting the opinions of Mr 
OTSeliL 

In wet weather modi damage la done 
by the pounding of high apeed trafio, 
doe lo the **aiicqtMl hmnea^* of the 
surface cauaed by the onavoldaUa varia¬ 
tion in the qualltr of the pavel, but the 
bolei tfaua formed are irragular, both la 
slie and apanhu. Some damage of this 



Motorist* 

Carry ■ Basllne 
Autowlmc in your 
car and lafegusrd 
your spare tire with 
Powersiecl Autow 
lock Both are 
made of Yellow 
Strand Ask your 
accessory dealer 


Never 
Stumped! 

Great atrenUtb und lonfi life are inherent vir- 
tuet of Yellow Strand Wire Rope—the vir¬ 
tues that make for economy and the satisfac- 
tion that results from serv ice well rendered 

You can't stump Yellow Strand with hard 
work: nor with heavy duty 

The wire for thia unusual rope isetpecifllly 
imported—undone strand ii painted Yellow 
to protect you 

In addition to Yellow Strand Wire Rope, 
this pioneer manufacturer also makes all 
standard flrades, for all purposes 

BRODERICK & BASCOM ROPE CO. 

S43 North First Siroet. St. Looio, Mow 
tmlmm Onk» tmtl WmnlHtmr 7# Wmtmi 90. New Yorh Ckv 
Wiamn Ofikm SeettJhi ferlana Si, Loeb end SMttU 

Authonmmd Dmmimn in oB indoM ir ial 


%llow Suand 

WIRE ROPE . 


STEEL! 


HOW MUCH DO WE KNOW ABOUT IT? 


It a senorally understood that 
tiie (condition of the steel in¬ 
dustry reflects the economic 
condition of the Nation. 

* • * 

There must be a story behind 
any business that forms such 
an accurate barometer. 

ft * « 

Yes, there is, and J Bernard 
Walker, Editor Emeritus of 
the SOENTinc American, 
jdter conriderable original in¬ 
vestigation, got the story and 
published it in serial form in 
this magazine. 

SCIENTinC AMERICAN 

24 WcU FMtMh StiW 
NEW YORK 


Mr Walker's abffltles as a de¬ 
scriptive writer and his 
knowledge of the industry and 
acquaintance with those who 
held the story, made it an easy 
matter to write the "STORY 
OF STEEL”. 

ft ft ft 

After the completion of Hie 
series there were so many 
requests to have it published 
in book form that we finally 
acceded. 

ft ft ft 

It is just out and makes an excel¬ 
lent permanent record of the 
"STORY OF STEEL”. 

THE STORY OF STEEL 

BuJ Bernard Waiker 
$3 13 poatpaM 
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T>on’tyou think? 

It is hy no means strange chat men who want 
"something better" in cigarettes turn to Fatima. 
All things considered tobaccos, aroma, subtle 
delicacy, it would be cxtraotdinary if they didn’t 



Wbat a whah of a dtffirence just a ftw conts mmht 


Lioonr ft Mvni toracco Co 
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j^MIUniftMinUIMIMIMIMIMIMIU.tMIIMIHItHUUHINUimilMH^ 

Precaution 

Pays 

B EFORF invcATlnR your mirplus fumli, 
take the piveautloh of Kcklng the 
expert and conaervarive advice of the 
invctttnenc hiiuara and bankers repre¬ 
sented in the Financial Section of Harpers 
Magaainc 

Eliminate the Loss 
in Investments 

For after all good Investment opportuni¬ 
ties predominate Caution, Care, 
InveMiflotinn will reveal safe and proBt- 
cnmni 


able 


nncli for your surplus funds. 


The naanclal Article that afvean In 
cheNov Issue of Hariicrs MaaacfM wUI 
help solve your Inmtmsac probfems. 

Harpers 

M A G A^Z 1 N E 

4f Efttl 33H Sir—t, Now York. N Y 


''WONDER” Cold Pipe eiMlTiibiaffBeiHUra 
Do Not Cnck, Flmttra or Crioip tlso Pipe 

- SI I leCWWertS 

HmJ aaJ Msftg fl^tsM 

—- 

IOcu| 
IlMj 

npeBsoAn 

■srtlas Ce. 

UPseHiL lerisa, Rso. 



MEN WANTED 

U* manafarture Heui Tors and Hmlttfia. Na Bales- 
manshlp n e esa T T iMtiund s^eaiU atipplr siirt we 
r(M>pwfiia with In Millns MOodLalH bay Ihem from 
you. We pul you In lourli wUli the bnyera. Onaranteed 
(■aatjns forms idlh miiipleU iHittil funiljihedfor aimiwly 
pr^uetloii Ilf Toyis WovelOea, Aih Tmyis Hookfiids, 
and other big all year aellera ^bsululnly no experlenrw 
or imihlnery naceamry No Hpoatel plane naecImL 

l^all puts TOO on mad to mfUMM. You dv 

the tnanufaclurlng and wa Uka care of the aalllns 
Apt tuiineilUtely If yon want to baadle hta MM whole, 
■ale nnlera now Iwlni placwd Ktrlntly a huatuHia 
propoiduon l^takhl and InformaUou tnalk^ un 
rtHiueal 

METAL CAST PRODUCTS CO. 

!•§• Beatea RMd NwwYoifc 



CHEMISTS 


t ote i e h iy dpp er s l w md CWncefc 

fiom lllitwntkHM) rnotilBhig a raqqiklG liar 
M DO* rt*dy dturaAitiim. Bmt oo ic* rl|4 
nf B%r »hn-h aIII be refUBded oa Sn4 ia«lrr 
he I 9 no Of itKitc We era ei|e«1 chesuMa. 
nppiulty cm mrtiJIinT S«wH m yuir 
ieii)4raia, l.ndiiilM uf Mbhl I«* irf Tfck. 

I nlv ufPuiii Anm.ir InU awl Vale 




WANTED 

A TRAINED MECHANIC to take 
charge of the production of an estab 
Iished staple instrument Automatic 
Machinery producing small mechanical 
instruments Only appUcotiona giving 
fullest particulars will be considered 
Wolthom Wfttcdk Co. WfthhMB, Mom. 


nature b obe oaueed by the traSe la 
dry wmber, bm the ‘'wub-lMard'' effect 
It caused eliDoet eaUiely fay the termpen 
end thb b done in two ways. Fm, 

01 Mr 0*Naill layt. bv the s^ag or 
chsiter uf ibe scraper blade end Moond 
bv ibe fact that the angle of the scraper 
blade and the direction of travel are 
■linoet Dever changed As, ^y after 
day, the scraper goes over the road in 
the same dlrrcilon and with the blade 
at the same an^e, small ridges ore 
formed and oa tue wheeb of uie ma¬ 
chine pass over these each trip, the 
bbde b raised and lowered, digging the 
commiiona deeper until the "wasli- 
board" can easily be seen and more 
easily felt, the riilgea estendJng from 
the center of the road toward each gut 
ter at the angle of the scraper bbde. 
The regularity of these oomigationa 
cauaet the lemble vibration whleh b 
so annoying to the motorist, and so de- 
iUiictive to hiB car 

Thu tniuhle ran be easily avoided if 
thp angle of the iirraiier bbde u changed 
each trip and the directlun of travel 
frequently rhangcH, thua cutting off any 
ridges or ‘'humps" instead uf rising over 
them and making them larger Abo. a 
form of “planer" having two or more 
bUdet set at different angles will pre¬ 
vent the formation of tbese regularly 
spaced ridges. 

Roos F lUmmond, 
Olivet. Michigan. 

The second letter on this Interesiiiig sub 
joct blames the traffic for the road corru 
gallon Here it is. Is Mr Brodsky right or 
IB the solution put forth by Mr Hammond 
the correct onc^ Morr study may bring 
forth further facts. 

Lditnr, ScientiBc American 

The question of road corrugation has 
farm inuched upon in your mogoxine and 
a correspondenl from Arbons lays the 
blame on road scrapers. In hu opinion 
the automobile hu nothing to do 
with it 

However the corrugations come be¬ 
fore the road scraper is applied and 
appear again after the road has been 
us^ for some time bv automobile traffio, 
so that obviously, that traffic must be 
held to account for (he deterioration of 
the road though the methods of road 
building and repainng may be faulty 
and Inadequate 

1 have carefully noted the changes In 
the surface of mmn roads in my neigh¬ 
borhood wlikh 1 use frequently and my 
observaliona show that regular corruga 
tions appear most distinctly on light 
tarred roads with an excesoively thick 
layer of Ur, binding almost pulveriied 
stone. 

It IS a well known fart thit tar, or 
pitch, b semi fluid and the formation 
of waves, nr rresU and dcprcMinna, in 
It under repeated Impart m une direr 
tion b very similar to those made by a 
Slone rasi into the water of a quiet pool 
The element of time beam a different 
relation to the effect of impact on tar 
and the action of the wheels, after the 
initial rresi has begun to form, is apt to 
change Bomewbat the similitude. 

A single nil on a honznnul rood will 
■tort a senes of corruuttons along the 
entire length thereof Vibrations set up 
by the passing of trollry cars help con 
oiderably towards the formation of cor 
rugations. u Uicy keep the surface In a 
slate of instability, loooenlng the foun 
dation. 

The action of braka on htlb Is re¬ 
sponsible fur irregular corrugations due 
to tbe dragging effect on the surface 
ur The tar Is thus heaped up most 
pronnoDcedly just before atrect inter' 
sectlona on hills on the right aide of 
the rood going downwards, whereas on 
the other side, that b, the right side 
goiiw Dp, the surface remoina In good 
condition considerably longer bnt grad- 
nxlly develops oomigations of a reguUr 
character doe to the even ootinn of the 
■toady pull of ascending wbeda on ihe 
surface. 

My ohaervationa tend to show that (he 
worst damage b done to a toad by tho 
braking action of motor vehicles de¬ 
scending bills at ootudderoble speed 
Thb ap^es to oU kMs of Murfoee, and 
b Independent of any mkhoa of oon- 
otmotlon or repair 

As for 01 umd rooda ore eoneeniod, 
m rfn^ rat at right ooffeo to tho di- 
reoiion of heavy infic wlU aoea dblert 
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You shouldn't hive any trouble as 
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AmateurTdeffcope Makiiig 

arc very complete. 

But if >ou do have any trouble we 
are, as always, at your aervice 
We have just publiabed a set of 
fix STAR MAPS covering the 
entire year. They will add much 
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•ells at $2 00 post'd and we will 
be very glad to start them on t 
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ProfeHor PlclurlBs*B fork trleaeope mouniln 


tb« whole Hirfaco, beclnnlng at llw 
rot and fonDing regular wavcii on a 
boriaonia] road On a hill, the two 
aldea wiU ahow djaUnctljr dilTcrent types 
of surface distortion as desenbed above 
Road scrapers have nuthing to do with 
It, thnuah they may bo criticised as 
road bmiding Implements and found 
wanting. 

G Brodsky, 

Vorcester, Massachusetts. 

Tolaaeopo 

Down in the Island of Jamaica, forty 
miles inland on an elevated plateau, Pmf 
Wmiam A. Pickering Uvea the year anwnid 
la a home adjacent to hia astronomical ob¬ 
servatory, near MandeviUe. From this van 
cage point only a few degrees from tbe 
equator be can see far morn detaU of Mars 
a^ the moon than most of us whose higher 
latiiodet require tbe light from the planets 
to pasa through many times mote of tbe 
earth's disturbing atmosphere. Prof Pick¬ 
ering has ahraya been Interested In tbe 
amsteur astronomer, and now be oontrUmtee 
an Intereeting snggfmliin for a style of 
telescope mounting that oonduces to comfort 
during obaervatko. 

Editor, Sdentlhe Amerkan* 

So many amateur aatroDomers are 
now conctmcUng reflecting telescopes of 
the Newtonian type, that It is possUde 
that aoaw them may be Intereeted in 
a form of fork mounting that has re¬ 
cently oecnned to me. 

A prominent advantage of the fork la 
that we never have to reverse the tele¬ 
scope la the midst of an obserraikn, 
whra tbe ebjeot la oroaaing the me- 
ridlaji, as k neeaaaajT with the ordinary 
form of mounting ilie very peat in¬ 
convenience of the movable high seat, 
and tbe nulsaooe of the mtaling tobe^ 
in the larger sires of Newtonian tele- 
aoope as ordinarily oonatrocted, should 
certainly be avoided if possible The 
former is particularly inGonvenlem if 
we wish to observe objects south of the 
lenlih and near the meridian 
In order to avoid these objcctliina, I 
sacrifice at once that portion of tbe 
heavens in the immediste vicinity of 
the pole—possibly all that portion north 


nf dccUnstlim + 60 degrer^ This Is 
about nne-fiftcenih of the whole heavens. 
Ihii would cut me off from observing 
two out of the live well known stars in 
CasHinpeia The northern pointer in 
Ursa major would also be eliminated 
The constellations of Camdopardus, 
Ursa minor, a portion of Draco, and 
Cepheus would also be beyond my 
reach. Hut none of these are of any 
cohsequence, and I should leave them to 
other observers. J should (hen construct 
my mounting as Indicated schematically 
ip the aecompanylng figure 

Tbe length of the telescope could bo 
anything desired—as long as a refractor 
if convenlenL 1 have drawn the tube 
12 inches In diameter Tbe breadth nf 
tbe casting of the fork at the end of 
the polar aaJe, C, Is assumed to be six 
inch^ It might perhaps be narrower 
Tbe distance from this point to the 
center of the flat, F, Is 10 Inches. The 
mirror is not shown, as it would be 
beyond the figure to the right The 
lipt from It strikes the flat, and la re¬ 
flected through tho short decIloatloD 
axle to the eye-pleco, £. 

Either end of thla axle can be used, 
and in order to do thla the flat Is su^ 
ported by a tube A, A, A, A, which 
rotates within tbe telescope tube. A 
hole In these two tubes trunsmlu tho 
light from F There is no need in this 
case of rotating the Uiu mirror One 
of tbe finders is shown at B. There should 
be another similar one on tbe other 
aide of tbe fork. The oounterpolse ring 
is shown at D, D 

The observer'a height will not change 
graallv during the obaervatlon Other 
wise he will not move until the object 
crosses the merifUan, when be wUJ shift 
to the other side of tbe pier, csrrymg 
the eye piece with him. or using a 
duplicate one. For northern nhjrru 
wnm altitude does not exceed 30 de¬ 
grees be will have to look upwards at 
an angle 60 degrees or a little more, 
but this Is not unusual to those arcus- 
lomcd to the use of a refractor When 
the object crnsBcs the meridian he will 
be looking hnrlxontally 

For a long focused reflector It is pos¬ 
sible that a movable seal could be at 
tacbed to the pier With such a short 
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A Complete 
Encyclopedia 
in two volumes 

Months of labor, study and research by a group 
of eminent scholars have produced the ‘‘marvel 
books*' of the age—a complete encyclopedia In 
tfvo volumes. It may be yours for only $4.95 


N OW for the first timo, a complete 
and coniprehcnBlve encyclopedia 
has been prodaced in convenient, 
compact form—and priced so low no 
one can afford to be without it Over 
150,000 has been spent in editorial 
work A group of eminent scholars 
headed by Francis J Reynolds and 
Allen h Churchill have spent months 
in study, research and labor Over 
40,000 subJoctB have been treated and 
brought ri^t op-to^ate Leaders In 
every field of endeavor have contributed 
the fruits of their life's study Then 
the whole has been condensed and con¬ 
centrated to be instantly at your com¬ 
mand 

After the editorial work was com¬ 
plete the huge mash of writing was 
turned over to a great mwlerii book¬ 
making plant Men Kkillod in the art 
invested more months m study and ex¬ 
periment Finally they produced tiKo 
remarkable volumes consisting of 3328 
pages The type is clear, new and 
large The books arc easier to read 
than the average novel The binding 
is a dark green fabrikold Each volume 
measures R'-a'* high, 5%" wide and 
ITm" thick Yet in these two volumes 
is a compendium of human knowledge 
on 40,000 Bubjeots—all that the \^orld 
has learned on 40,000 subjectH since the 
dawn of time The iirica to you Is only 
14 OE 

You Are the Judge 

There Is a set of these remarkable 
books waiting for your judgment We 
will send them to you without charge 
Use them in your own home—in your 


own way Look up the facts on any 
subject that may interest you Then if 
you are not more than satisfled after 5 
days return them to us—at our ex¬ 
pense Famous educators, students and 
men of affairs everywhere have been 
lavish in their praise of this great 
work But do not let their Judgment 
guide yours Let us send you a Popu¬ 
lar Encyclopedia today so you may 
judge it for ^^urself Send the coupon 
now 
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fork (he observer would find that obiects 
GTtMsIng the meiidlaa st an apprecUble 
diatanre north of the imith would be 
out off fur a short time by the pier h- 
wlf Thia could he partially remedied 
either by making the tines of the fork 
longer, or Ity uuing an in>n pier curved 
to the mirth 

An iiuJdeiiial advantage of the ffirk 
mounilng m thal we ran readily make 
the tube ajiprixiuhly larger than ihe 
mirmr Thla, it is brlierni, wuukl 
avoid aomr of the irciubic taiianl by air 
rurrenU nnuluting wiihin thr lube 
With the onlinary furin of mounting 
such an intreaHt* of ajie would atid eon 
nidrrably in tlie expense li is believed 
that the fork mounting could he manu 
facinred mtir« cheaply than the usual 
form 

W A rickenna, 
Mandeville, H. W I 


T1i« First Postage Stamp 

One u( our eorrespondents who is an en¬ 
thusiastic alamp culleetor kdI uh a photo¬ 
graph, whirh we reprndooo on page *189. (d 
the aUegpcI Erst postage stamp whkh in In¬ 
teresting, not as a posisge stamp ut nil but 


because H is a wbolc envefopo. He writes as 
follows I 

“ft is a misuke to watao thal thia 
envelope was really the firm atieaipt at 
usiBg an Indicator of prepaymeni. As 
a matter of fact a pusypald envelope 
was In use iu Pans in and siampM 
postal letter paper was Issued 1^ ibe 
Sardinian Sutes, but It reinsfiwd for 
Great Britain to manfurate cheap and 
utijvenal postage wiudn a state Ip 
1839, prixes were offered for the best 
■uggesthins os to the use of atampa. 
The first prise was two hundrsda pouaaiL 
the second prise was one hundred 
IHiumU. Two thousand seven hundred 
replies were rrerived hut no improve 
meni was advsiieetl over Kowlaml HUTa 
idea of a posiogn stamp. Both the en¬ 
velopes aiKl stamps were tried out by the 
public and Ibe stomps won oot Each 
iiheet of stamjM carried thia notice 
'‘PlaGe the lalxd above the oddrea and 
toward the right hind side of the letter 
In wetting the hoi-k be rareful not to re¬ 
move tbe cement" The ao-called "Muh 
ready Envelope** soon poaoed out of ex 
islence and inin the colfeoinr's album but 
the idfsa survives In slimped envelopes. 


The Heavens in November 

By ProftRSsor Henry Noma Russell^ PluD. 



At 0V4 o’rlaek i November 10 

NIGHT SKYt NOVEMBER AND DECEMBER 


The Hcpvena 

ROM the Otar map this niunth, it will be 
found that, at the hours menduned be¬ 
low It, Perseus, Andruioeda and Aries ore 
almoat overhead Mars, which is in the last 
named cunstrllatioo, is high in (lie suotbesst 
and recognlxable st onre by ils great bright 
ness and ruddy color 
Tbe soul Item sky Is dull but the esM is 
splendid, showing Auriga, Taurus, Gemini. 
Orion and the (wo dog-stars low un the 
linriaon The two Bean and the Dragon are 
low in the north and CssslDpeia la high 
( ygnUB and Lyra are sinking In the north 
wi^Ht and Pegssua la high in tbe west The 
hnghleat object in the southwest la the 
planet Jupiter now well toward setting. 

The naneCa 

Mercury Is on evening tur before the 2Sih 
and a murning star afterward He would 
he fairly well vlalble In tbe iiriy port of 
the month If he were not an far south, but, 
as It Is. he sets at S SO r M —altbougb 23 
degrees from tbe sun—and will be hard to 
see Venus la still A mondiig our wfaea 
tlie nmmh begLasb but cones lUto ooajuno- 


tion with (be sun on tbe farther side on the 
ilsL At thia time she ooroea very near to 
going behind the sun's disk. In fart, within 
six minutes of the northern limb, but onfor 
tunately, site is invisible 
Mars Is In oppooliion as has already been 
suted, and Is i^ble all night. JupileT is 
in tbe caalcrn quadrature on the lltb and 
comes as an evening star, reratinlng in sight 
uutll 11 PH Saturn la in conjunction with 
tho aim on the 21a( and ia Inviaible but it 
la worthy of note that on this date, he U 
also in conjunction with Venus, hoik plattHa 
and the aun being included in a clralo about 
two degreea in diameter Uranus is In Piseca 
and cornea to tlie merridian about B PJI 
Tbe moon is new at 10 a M on the fith. In 
her first quarter at 6 PH on tha Jlth, fuU 
at 11 AJi on the 19th, and In her bat quar 
ter at 2 A M. on the 27tK. She la neateal the 
esnh on tbe 16th and furthest away on tbe 
28th During the month, she la In ooajuno- 
tion with Venus on (be 4tb, Saram, os the 
6thi Moroury on the 7lb, JnpUer on the Ulh, 
Uranus OB Ibe 15th, llm on tfau Itlh ffsd 
Neptune on the $6ib 
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Learning to Use Our Wings 

Avrcrafi are being put to use in peace as well as in war. This depart* 
mens will keep our readers informed of the latent 
facts about airships and airpU^i 
Conducted by Alexander KJentin 
in chttrse. Dmniel Citggenhctm bthool of ^eronatUics, ^ew iork Untveruty 


An Air Sleeper 

T he Genua pubbcellon flugspon de 
ktUm* the Al^lrue L 71. equipped with 
l«D 940 honesKiwer enginei, in which thn 
preUea of providing an air olecper Jue 
been oenoui^ attempted The poaornger 
(oUa la piDvided with every lumfurt The 
lobia la 59i feet id height five feel in width 
end 18 feet in Irngth There an right Heatv 
placed alonf the walla of the labin In be 
tinea the oeata la a gangway which leada 
inio the pilot a corapiruncnt at the forward 
end of the fnoelagc The orita are com 
forlably upbolottrvd and provided with ad 
jUUble bookoL A few adjuotmenl* and the 
four aeon on eitbLr aide are convined into 
two bunko, MO that four men in oil can olerp 
comfortably in the cabin 
Under each oeat there in apace for poa 
oengen^ hand baggage with additional bag 
gage orcomnKHlatiitn in the <vtrhead nets 
Overhead lighting large windown of tnplev 
glagg, warm air heated by the ixhauHt, and 
a convenient wo'^faroum in a oepartte part 
of the fueeloge umplete the arrangrmenu 
for poaernger comfort 
h M iniereatwg to see how the ome 
cramped t-ockpl^ open to every bU^i la 
rndvifig into a ngular l*ullman olctper The 
only drawback to the oir oleeper ib the un 
economical proepect of carrying only four 
poMengere with a boraepowtr of 480 l*ci 
hopa iho airplane cabin will grow oligblly 
highcir and tbe double decker familiar to 
every Pnibun tmveler will hnally make iia 
appeoranoe 

Slotted Wtngi aod Ftopa 

W INGS with oloie at the leading edge, 
and olotted rear Sapa art now being 
uaed in at leoat four machinea in England 
and Germany It le ourpriiung that Uimr 
uae 10 not aprrading even footer In the trioli 
of the Handley Page Hendon a torpedo 
carrying plane, equipped with thcM deviree 
Mome purpnnngly alow speed landing! and 
glideo on « steep path with the fuoelagr al 
moot borinuita] were recently made. Tlie 
diagram reproduced from Flight illuatratea 
tbe very lateot method of employing the alol 
and flip for increaeing lift and for iraprov 
log the lateral control 
On the left of thn diagram n ohown the 
diapooilion of tbe divice for gening off and 
landing Ihe front alot la open the rear 
alotied flap la deprensed The lift coefficient 
of the Wing to thereby increiMd between 
75 and 100 percent over ita normal maumum 
value The landing apred can he reduced 
eorreipondingly, adding ippriciably to the 
safety of tbe craft On ihe right of the dia 
gram tbe end and center alola arc closed 
and the end and center flaps are held neu 
ml, thla la the best cundilion for fiat 
normal flight In the crnier diagram the 
nUddle alot and flap are closed and neutral 
mpectiToly, and the end alols and flaps used 
in a manner to make them most rfferiive fur 
ovnttol In normal flight 
The partioolar advantage of ihis device. 


btsides inrriosing the lift and the poner 
of ihi oiliruns lies in the fact that the 
tukrenn continue to he effeciive when the 
wing iM at a large angle of ineidenci bc- 
yi od the hurbk or staJhiig point con 
venti >ul aileions beyond the stall hei ome 
inefferuve and produce a dangerous ti n 
demy to turn the machine in a direction 
which dues not correopoiid with the di sired 
bank We have dealt with this t ipt< 
length m previous uaucs of the Sucntihc 
American The interest of this latest In 
fmmilion lies in tbe special dupoNition of 
slot and flap now adopted kvidently 
Bntish designers have decided that the ail 
cron control must be distim t from the lift 
producing renter alot and flap even at the 
expense of greater complexity 

Brakes <hi Airplanes 

B raking the wheeU of an airplane 
shortens llie landing run but tends to 
noat the plane over JMacing the i enter of 
gravity far behind the wheel axl« climinati^ 
iioalng4Vcr, but makes a difficult ti> raiM 
the rail uff the ground in making a grtawa) 
rhe uimbiuuon of front win el brakes and a 
third unali wheel at the lad aeroia to havt 
elimiMifd all difficulties In the recent 
Detroit Reliability Tour many of the lua 
chines were equipped with brakes and cami 
to rest ui 100 feet instead of the 400 or 'iOO 
feet cuMlomary liiihirtu ^ith biakes it in 
no longer necessary to ground taikle or 
to have men hanging on to the tips of the 
wings, tbo pilot puts his brakes un upemt 
hii engine full and sUrtM off with the com 
of an aulomuhilc driver If the brakes on 
iither side are independently contnllcd it 
IS pomible tu Hltir in taxying on the ground 
even when the sir rudder is scarcely effee 
live Many different types of oirplaiir brakiv 
are now available In the Douglas 1 2 of 
the type used in the round the wurld flight 
two large mclol duks are used one bulled 
to the outside of the wheel and the other 
iiioiuiled on the outer end of the axle in 
such a manner that it bears agauiat the win el 
dibk when the brake pedal in depressed 1 he 
brake cams are actuated by flexible eablct 
ronneelid tu ilie brake pedsl These cables 
pass through tin hollow struts of tin landing 
gear 

European Air Irangport 

A ir Vice Marslial Sir Sefton Braneker 
. has been for several >eani Director of 
I ivil Aviation in Uu* British Air Ministry 
Hu lecture on Air 1 ransport befi rc the 
London Juiut r InstiluUon of Lnginecra raa) 
ilierefire U regaided as an authoniaiive 
pronounerme nt 

No aubnidiM to air lints have evtr bten 
granted in the I nilid States nor are they 
likely to be giantrd Tlie 4ir Cimroeicn 
Act of 1926 which provides ft r tbe ap 
puintment of an Assistant Secretory in the 
Deportnicnt of Commerce will allow ihia 
Department to give navigational aids to air 
linea in the fonn of lighted oirwayo, radio 
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One of tbe outitandlng devdopm enu by Pueatone Re- 
■earcb Bngineert it the pro cegg of dipping the cords m a 
rubber tolution which impregnetct and mtidatea every 
fiber of every cord Thi8 adds itrciigth to the cords and 
reduces to a minimum intcmsl fhction and heat so 
destructive to tire life 

The Oum Dipping of the cords made it possible for 
Firestone to devdop the Gum Dipped IVuck Pneumatic 
which gives to truck operators not only comfort and safety 
but a defixute doUars-and-cents saving in increased mileage. 

In the battle of tires on race tracks^in the day-tn and 
day-out service of the largest truck, bus and taxicab 
fleets—on the cars of hundreds of thousands of motorists 
everywhere—Gum-Dippmg has demonstrated its suprem¬ 
acy in greater economy^ safety and comfort. 

Equip your fleet of trucks with Firestone Qum-Dippcd 
Truck Pneumatics They are built as only 
Firestone can build them and will perform as 
only Qum-Dipped Tires can perform. See the 
nearest Firestone Dealer. 
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A Great Business Book 


Written by the President of a $21,000,000 corporation— 
by a man who manages 26 plants and directs 1,000 salesmen 

On Ten Days’ Approval 

Merely Fill m and Mail the Coupon Below 

^Moti books sre wrtlien by fheomis rMtfjcr tfsMn by doers 
Mr Rend has proved htmself a tomptcHously suicessful dorr 
He knows, ihereforr, the boibersome questions which con^ 
stantly confront business men in the world of stern realities 
and, moreover, unlike most men of lar^e affairs, be has devel¬ 
oped a fatuity, not only for soiling bard problems, but for 
maktnfi clear to others bow they can set about attaining 
satisfai iory, profitaide solutions ’*—B C ForbiiS 

Mr James H Rand, Jr, President of Rand Kardex Bureau, Inc , whose 
accomplishments are known to practically every business man in Amenca, 
has at last put into black and white the rules and practices that have made 
him the figure in the busineM world that he is today Starting from scratch, 
a little over ten yean ago, with money borrowed from the bank, he has 
forged ahead, powerfully and indomitably, through these methods which he 
gives to the business world in this book 

Contents 

Ths Sirughc Line to Biuineu Soccess Getting New Cnttomcn IPicliout Losing Old 

Ihc Manager i Job Unn 

Iniuring Buiincn Profits Collecting Your Profit! 

Dereloping Human Aneti Judamg ihc Binincsi Currenu 

Planned Purchasing Purling Your DolJsrs to Vork 

Reducing the Cutt to Make Creating Your Eitaie 

E>cvrloping Distribution 

Our Approval Offer 

We ihall be gisd to send this hook to you for irn dayi* appnival Read it for ten days and 

ihcn return it sc our espmic without furilicr obligation to you, if it will not make a profit 

fur you Pay for tt if, and only if, you want it 

Send no money—merely fill in and mad the coupon below 

FORBES MAGAZINE 

120 Fifth Avanue New York, N.Y. 

... FtU in—Tear Off— and Mail IIIMIHIIIIIHHIHMHUMUItMnHI 

Pate 

S-OMBKH MAOAZINh 

las rirtli Avcru* Scw York. N 

AH rinhtl Stnd m« a ro|»r of JnmfH H Rand Jr *a. bnok * Aawitiir RualnnM T 

will rwl It for Un (lR>e end will then either return IL. at your expenao^ wHhoot furtlMr 
ohllgatinn to Die, or 1 will remit t£ rill a« payment In full 



Th« eahunriae pbiM iSowmI away In lu tnlm, failo wUeli dsn v nriong pattl fit 
BMitly. The tube b fixed lo the tep of the snlnnariBe deck 


I direciJoD beaeues, uid by the trtmmiMloii engiiie^hipt, with only slightly higher ntefi 

I of weather reports. This indirect form of for the lingle^iigiiied types. 

aid is accepted by almost oU autborllles os The ulUmste success of air trofie depends 
far more advisable than the European on publie confidence. Statlstica given by 

method of actually subsidising airline op- Sir Sefion are most encouraging. Taking 

eralors in cosh. the period from May 1919 to Deomber 192S, 

As a result of subsidiet, ibe British, the mileage flown In reoognlnd British 

I French, German and other servires make no transport sendee was 4,431,000. Tbrra were 

extraordinary efforts to run st snytliing but four fstsl acoidenis In whloh 13 possengeiB 

g loss and Sir Sefion points out thst only were killed sod five Injured. There were no 

one olr line in the world Is paying its way, fatal aeolJents at all in 192S. With the 

namely, the Scadta, up the Magdalena River use of multl-engined planes, vorioos devices 

> to B^ts, in Colombit The subsidies paid to reduce the stalling speed, and with beiier 

' or voied for In 1925 In England. France and methods of nivigsiJoB, the dsnger ^ oech 

Germany respectively were 1,17,000 pounds, dent Is beginning to be regarded by BritMi 

57,210,000 francs and 6,700,000 gold marks, authoriilca os almost negligible. 

and it is evident that these cannot he con- - 

tinued indefinitely A Submarine Plane 

The Air Marshal sutea that the present A SUBMARINE scouting for an enemy 
I total cost of carnage by air is about 5 shill- aR boa neltber great spcml, nor a long 

I ings or say II 25 per tonmJle at 90 miles range of vision, whether submerged and 

per hour This is a figure of about the same sighting Uiroogh a periscope or floating on 

order of magnitude os that of the closest the surface but without tlw old of most or 

I Amrrlcan esllnutcs. In his opinion, such conning tower Accordingly, the United 

a charge Is high but not too high fur pas- States Navy has for several years sought to 

! senger traffic. Is low enough to sttrsci first develop a submarine plane and to devlae 

class moll matter, hut is too high to attract method for stowing it on board. 

I any great volume of freight Undoubtedly In the design of the plane, the problem 

> this would apply In America also woa lo produce a croft small enough to be 

Airplanes ore frequently regarded os frog- packed in a tube not more than five feet In 

lie croft of short life On the Impensl diameter, yet thoroughly airworthy Coop- 

Airway from London to the Continent, ma- erallon between the Navy Bureau of AerOi 

chines show an average of 1,000 flying liouro nauties and the Glenn L Martin Company 

per year, and are useful for several yean. hoa resulted In the production of the mail 
Airplanes were once regarded ss o very seaplane shown In the first of our photic 

J bod insurance risk, with prrmluins running graphs. The seaplane bos a cnckpit just 

' os high or higher than 20 percent. Now big enongh to shelter a pilot who la not of 

I they have fallen to 7^ percent for Bxcessive proportlono. Its engine ia a light 
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|hrc>e -<ylfaiJgr Wright tlr«ooM tsrp*. Tba 
ipraad tA the uriagi^U appnximHtflly 20 
fatt. awl the overall length U preportlonateljr 
■mall- To facilJute aeumbtr and diaawnn- 
bty. the plane, although It ie a biplane (a 
PKwoplane would have a larger epan and 
would therefore be leaa auilable). baa no 
bradng wlrea tequlriog careful adjuatment, 
the wing tmaa conalata entirely of atruiB 
aottng aa eiiber tenainD or oompreHion mem 
boa. Tfae tmaa la farther almpli&eil by 
tbc fact that the atruu going from the 
outer point of the winga to the pontoona 
aerve alao to brace tbeae ponloooa. No guaa 
are carried, the gaaoUne aapply la auAclent 
only for two boura' flight, and by cutting 
out an non eaaontJala. the weight in kept a 
trifle under 1000 pounda when fully loaiJed 
The loading per aquare foot of wing am la 
•omewhat hlg^ and this. wUb the low grow 
weight, keep* the wing area at a minunum. 
The little craft, though provided with only 
60 boraepower. la capable of at leaei BO 
mllea an hour 

Aa a molt of thia careful dcalgn, the 
plane can be readily patked in the cunipara 
lively email tube ahown The fuarlage or 
ouplcs the center of this lulie with ihn 
engine atlU mounted at iN front end The 
wlngH. in four parte, are slid into pooiilon 
at the periphery of the tube, and the pon 
tuona are neatly wedged in between. 

A few minutes suflice lor ilisassemhly, 
nine minuin fur r4>mplete aaoemhly To 
make a getaway ihe deck of the aubmanne 
la kept almost flm>h with the level of the 
ara The plane moves under ita own power 
on apcclally prepared ways and lenvea the 
water juai ta any hydroplane Hoisting the 
small plane on board again is not csimiully 
difficult since the deck may be kept as low 
oa devired whereas on a battleship, hoisting 
the plane aboard is quite a delicate opera¬ 
tion 

An Airship CUinirol Cabin 

C OMMANOLH UIAKLES E. ROSEN 
DAHL wan the senior surviving officer 
of the SAennndoaA and is now commander 
of the Lus An^elts He Is shown in the 
control cabin of the giant airship Just a 
glance at the photograph is iiilBcicnt to in¬ 
dicate the Complexity of airship piloting 
In this work tlicre ore many more things 
to think of than in liaiidling an airplane. 



Ute amoant of water baDaat must be 
watched If longitudinal balance U to be 
maintained, and a apecUl chart for thia pni^ 
pote appean u the control cabin 
As the Loi ringricj bums up fuel. It be¬ 
comes lighter, shoots up high into the air 
and must lose valuable helium to descend 
unless the water recovered from the engine 
exhaust gases Is sufficient to compenute for 
the loM of fuel weight Hence the lines 
labelled **kuer' sad ** Water Recovered** 
figure prominently on the board Ir^ach com 
partroent of the airship needs watching aa 
regards gas pressure and content, hence tlie 
gas control oonnocllons in the upper right 
ccHTier of the picture All tlus, in addition 
to the onglnn controls, srtual steering, study 
of weather conditions, et cetera, make the 
control cabin of an airship a very busy 
place - 

Malntmmce of Airplane# 
and Engine# 

T he scientific ospeLia of aeronautics have 
been given Intensive study in many labor 
atorles both jn tin llmtod Stales and in 
Europe But. Utile syslrmatlc aUrntion haM 
bern given to problems of mBintf^nasce and 
depreciation Howrvor, reading 1 h iitenant 
E. W DichmanV paper in the A ^ M E 
Journa! < American Society of Mechaniral 
Fiiginrera) is a revelation ns to the work 
done iiy the Army Air Service Jn tins diroc 
lion 

In military flying a few fnretd lamUngs 
due to engine trouble may be excusable but 
in commercial operation, engines must not 
fall There are now far more reliable en 
giilrs 111 use than the I iherly iiKilnr, hut 
from consideralion of cx|ietisr the 1 ihertv 
os It IS surplus war material will hr used 
for many years to come How niurli servire 
IS then to he expected from tlie 1 iherty? 
According to air srrvirr pructiie i'iO hours 
TTirn there roust be a coni|tlete overhaul, 
which in man Itours must In- given 175 units, 
line Diuat Jiieiude a loiiiplrle overhaul tear 
down cleaning of iiarls mspei lion grindiiig 
of valves sMcmlily and liming With sueh 
care the life of iho Liberty may be as much 
as 500 hours 

Airplanes may run ai lung at 250 hours 
heiween overhaul tanil tins means some 
200 000 or morn nulea of fligiit) With a 
prriudlc overhaul of 200 manhour units. 


V. T'l ■ I • ‘ 
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SIMONDS 


NEW PLANER SAW 

Lmtm ffi Snrfam of Wiffiffithnii— 

Hundreds cif plants are replacing their novelty saws 
with the new bimonds Planer Saws because the Planer 
Saw leaves a smooth cut at a ^tcr hand feed than is 
obtainable with novelty saws 

The new Planer Saw can be used fcir snfr or hard wood. 
for ripping, cucung off or mitcnng And ir made wifh the 
same precision and tempered steel that have distinguished 
SimoniU cutting edges for nearly a century 

Ask your dealer aivouc the new Simonds Planer Saw Ot 
write direct for literature and full infurmauon 

SIMONDS SAW AND STEEL COMPANY 

-TheSawMakmr FITCHBURG. MASi> E.iablUhcJ I«32 

Branehe$ nnil Service Suitiona iit Prinribal Cicira > 


The Dials Indicate Good Moves 

Little things lead to big developments in machines— 
when you see what they do to production. If they 
count at all in the development of your machine, they 
will count on a Veeder Counter. You are shown a 
move in the nght direction, when change m design, in 
mechanism or operation shows a gain on your 


•NjwSik 

COUNTER 


Tht larf/r (trt Bark Rfv- 
olutUm tMuntar iit rivht 
ta /ran fftan 'j urtoal 
nizr The amatl RriMtlu- 
rifJif {onntvr hrhnr it 
Mhinm neartw full tit* 




The Set-Back Revolution GxDiter above le- 

cordi the dU^ of the larger machiDe* where the icvobi- 
boni cd a dun reexird operatoofu oc output CoinU one for 
ea^ rrToUition, and seta bock to zero bon any figure by 
turaug knob once round Stalled woh from (our h> In 
figure-wheeh, ai leqund Price, with four figure*, a* 
ilMrated $1000 (lubtrct to ducomil). 

The SmaD Revolution Counter at left recordi 

the output of smaller nachmn where a diaft mroluboii 
wwTiratf ui operatioa Though wuli, thu counter ■ very 
durable ai meduniin will Mand a vnv high rate cd 
■peed, maknw d npeoally adapted to hehl, laW-iuanaig 
machiaes. will luhtrael i( run haekwairi Pnen. $2.00 

Therei a KECDER to fit euerv macbine—ora/ every rteed 
bi produdton-yetting MecharAcai and Magnetic Counien— 
the Veeder br^let shows them ail !t*s your booklet write— 

Tlie Veeder Mfg. Co., 
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What part have scientists 
and inventors played in the 
history of human progress? 


T^^;o of the greatest living historians 
ansiver this question in their thrilling 
new story of civilization — 


HUMAN 

ADVENTURE 

By James Henry Breasted & James Harvey Robinson 

The first mechanicnl triumphs of primitive man, the early 
conqucbts of science, the results of the industrial revolution, 
and the amazing achievements of modern engineers all the 
victories of man over nature whith have made civilization 
possible are vividly presented in this brilliant new history 

Robinson and Breasted, after more than a quarter of a cen¬ 
tury’s research, have told the complete story of man’s prog¬ 
ress from primitive times to the present day They have 
broken away from tradition They have created something 
new a vital, dynamic history that eliminates dull and use¬ 
less facts and concentrates on the great forces that have 
created the modern world 

VoL 1 



The Conquest of 
Civilization 


James Henry Breasted 

, u n , Prafcuoref Ancwni HJicir, mJ €g 3 fptoi*B onJ Jfractarof iSc 

Jamet Henry BrcMtcd Owmal Jnii ihm Un vemtj ^ CKMigo 

The first great chapter in the human drama, the story of 
the magnificent achievement of man from primitive tunes 
to the Fall of Rome 

VoL II i‘ "i 


The Ordeal of 
Civilization 


James Harvey Robinson 


A rhoT t Th« Mmd in the Miihine 
Huton 1 ^ New Hi 


MAUrtulond hAodSm 
lurnr? 



Jama Harvey Roblnaoo 


The story of the origin and development of the modem 
world from the Fall of Rome to the present day, told from 
Robinson’s revolutionary point of view 

g Human Adventure is the most absorb-'^ 
up to dau and reliable single history of L 
ciiilitation now available Over 500 'K 
strations Over 1,300 pages Two I 
umet, Boxed, $10 00 \JL 

HARPER &. BROTHERS 

PuUuhm Since 1817 Sew Yotit City 


ntmi view of die IreUiMl Meteor, ■ Beat and tBexpenotve plane aollaUe for 
teneral aerial aervice ami private owneraklp 


arcording to 1 iruienant Okhman tin life 
of an airplanf may aLtually hs 2 000 linur« 
brforr ulva^r btrcjmm imprraiivr Thr 
overhaul cunisiHin of rtmoving ihi faltrit fn m 
winmi fuoelifti anil tail aiirfanq im>p«ilin|[ 
all filliOKa spun an J ihe internal HirrHture 
senerally anil of n aw nihly with the ul 
miett cure in lining up 

Fven the life of tin present type of plane 
and engine becomis taliqfai li ry from a com 
memal fwljit of tiMW if mainU nance and 
inaptctinn are givt n due care 

A liaHul Plane 

W llILfc public atlinlnn is largely con 
ctnifAted on llir large airlinrrii of the 
l>pe built by the Fnlker and Fori i un 
paniea ilie plane Huitablt f r indiTidual 
twncrohip is ■wiling in fairly large quanii 
ties One midwiattm eompan) rip rls a 
producticn if a plane a dav The Inland 
Ifcrtor built at ( anlcn < il> iq an cmelUnt 
tiample of the smull ineipinauc plant 
suitable ft r g< m raJ aerial oereici work and 
fur iht private owner Our two pholographa 
ehow i|q many desirable rharacteiistirA A 
thinbladcd CurliMRiid duralumin pnpcller 
IS iroploynl whirh has both a greiier effi 
ricncy and a greattr durabiJitv than the 
wooden propeller The engine i* tbe well 
tried OX-5 an eight eylmder water cwilod 
type, of comparatively low fuel ronsumpUon 
with whieh the plane managea to carry a 
pilot and three pasoengtrs at a maiunum 
qpeed of well over 90 miles an hour The 
spinner and rowhng give a very streamline 
appearance to the front of the fuselage The 
pilot and front paaaenger have parurularly 
good vioton The landing gear u of the 
oo-aale type, reducing the effect of obelru^ 


tiiina on landing Rubber compression rings 
are used instiad of sliuck absorber cord 
ibut obviaiing much iimnme winding and 
roplactment of rords The toil skid is 
sleerni from the rudder pedali giving com 
plele dimUona] ronlnd of tbe plane while 
tBxying on the ground An inleresuni de 
tail IS the control stick which is lofited 
between the pilot s fret and carves back 
over his knees so tlut there is no nee I for 
spreading them apail to operate the Bileronh 

FlyinK at Night 

W lSLl Y I SMITH IS one of tbe umsi 
skillful and cxperieneetl pilots flyinp 
for tilt Air Mail Sirvict In a retent papei 
reiH beftiro the Soririy of Automotive Cn 
ginrrrs he en ltd with tins remark *ff any 
of yon are slightly bpretl with life and crave 
a little tvcitiraint just hop into a plane 
siine Hark and stormy niglil and try to fly 
to Clivtland from Niw York His paper 
wan contlusjve evidence both of the dilG 
cullies t f night flying and of tbe care am] 
ingrniuty which has made It possible 
Ihr country from New York to BeUefonte 
Pennsylvania is a series of valleys and 
mounlain ranges, from Oellefonle to Clove 
land, It nsni at once to a plateau with nor 
row nvir gorges and low nuimlain ridges 
sloping down gradually to CleveUnd On 
the whole it is dilbcuU territory and tbr 
weather it often uncertain and dangerous 
If night flying In possible between New Yorii 
and Cleveland it will be possible almost 
anywhere in thr United Stales 
Lmergency fiekfa are placed at 17 auk 
Intervals Tbe disunre between the gum 
beauma of 2000/100 candle power u elghi 
(CoatMued on page 196) 



Slda view af iW iMlusd Motaorv Wbh wm OXS lh|a Ihda 

eaitr a pOol tmd Uuea pa s s e ngi nl 90 aittea par hoar 
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Keep this copy 
of Scientific American 

Start a file of this magazine. You will find you have 
a Valuable encyclopedia of sdentfic knowledge 



Y OU are not gettin({ full measure 
of satisfaction and pleasure from 
Scientific Amencan if you do not 
save your copies for later reference 
and rereading 

A regular subsenber wrote us recently 
that his file of Scientific American 
extending over the past few years is 
one of his most highly prized posses¬ 
sions His file IS an authentic history 
of scientific progress through an era 
in which science has moved rapidly 

While It IS not a complete history of 
any one branch of science, it is a 
general history of the practical applica¬ 
tion of important developments m all 
the sciences. 


In discussions of scientific matters, 
this man not only has the true facts 
at his finger-tips, but also the documentary evidence 
of foremost scientists who have written on the sub¬ 
jects in Scientific Amcncan 


A few of the past acientific de¬ 
velopments first desenbed 
in previous issues of 
Scientific American 

The Sewing Machine 
The Phonograph 
The IncnndcKcnt Lamp 
The Dynamo 
Air planet 
Radio 

MuCion Picnim 
The Typewrlrer 
The Telephone 
Harvesting Machinery 
The Automobile 
Electric Railwayv 
The Submarine 
Pullman Can 
The Morse Telegraph 
The Vulcanization oT Rubber 
The Atlantic Coble 
PhoCugraphy 
The Bicycle 
Slu>c Machinery 
Artificial Silk 
The Air Brake 
The Linotype 


congestion^ Is it true that men can 
be rejuvenated^ 

These and hundreds of other ques¬ 
tions of science are asked every day all 
over the land Few seem to know the 
correct answers Half-baked theories 
circulate about the country and are 
either contradicted or ignored by those 
who really know. 

Yet the answers to these questions 
have been fully explained by author¬ 
ities, m the pages of past issues of 
Scientific American 

Keep this copy of Scientific American. 
Start a file of this magazine You will 
find you have a valuable encyclopedia 
of scientific knowledge 


If you arc not a regular reader or 
subscriber to Scientific Amencan the 
coupon at the bottom of the page makes it easy for 
you. Fill out and send in the coupon Do not enclose 
money or check A bill will be sent to you later 


Is It really true that cancer is curable? Can sex actu- Make sure now that you will receive every copy of 
ally be predetermined? Docs science really claim that Scientific Amencan, either at your home or office 
we are descended from the monkey? Is there any Start today on a twelve-month adventure into the 
really practical solution for the problem of automobile fascinating world ot science 


TKli coupon !■ o ticket Into the mywerln 
of ajctwance Send It today, aisurc your- 
•elf thli nre plcaiure and uttofoaion 


SCIENTIFIC AMERICAN 

Sclnuific Aincrk-*n Bliio. 

24 Wew 40ih St. New York Cicy 

Kindly enter my oubicrtpcion u> Scientific American for 
12 monchi Send me a bill later, for $4 00, to cover 
full payment 

Name-- - - -- _ _ _ 

City----- State- 


Send no monev »irh thii coupon Wc will 
cnroli you as ii subscriber aid send you a 
hill later 
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PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

AisocuUiJ since 1846 u uK (Kc. SLi«nu/ic Amencon 


V IVNTlFtC AMERICAN Bl Oa 
34 j( Wit 40th St NYC 


SCIENTinc AMERICAN BLDG 
Was/iinjium D C 


TOWFR BUILDING 

( hiLiigo lU 


HOBART BUILDING 
Sun FTZUUTfUit CoL 


VAN NUYS BUILDING 
Los Afifcles LoL 


Book^ iind Information on Patenta 
ind Tndc-’Mdrks by Request 
As*kx lates in All Fortij^n Countries 


Perfect" C 




Thcic three feature! com* 
bincd with many other atcrac* 
noni.includtng excellent mealt* 
form a combination of hotel 
•ervice dtfhcult to equal 

Make your neat ^ 
atay at the ^ 

famuu! . * A 1 


c> 




MTCf 

Perbav 


li/ 1 0 rn nu w th ninnina 

M ^ VMT $2 »0to$4 00 

22 ftiutsi with bach 

^ 3 SO to 5 00 

160 tooiDi Kith bath 

6 00 to B 00 
Doulla 4 00 up 

Alftfl a number uf lara* and bMuttfol room! and 
luHn lotn* In period furnithlnai whh frud pi 
■no fira place and bath tlOup 



1 arte and well equipped 
Sam^ Rooma 

RANCHO OOLP CLUB 


PledM unite 
far boablei 

HAROLD E LATHROP 

1 Manatar 




In ihn rare for the Cordon Bennett Trophv, held al Brnaaela, BelsliUB» American 
balloons look hral and second places Ward T. Van Orman and Walter W. 
IlorBan won the trophy after eovcrlng 528 milea in the Goodyear fff The United 
States Army balloon, S -/6 won second plare. The start of the race, with the 
S-16 In the renter on the ground, la shown above 



mjlcb un an average Tach tmiiinal anti 
<*inrrgrncy field i« Jiouniietl by Iighia about 
iSO bet opsit At the terminal fiel U all 
obniaeles arc surmuuntrtl by rtd lights and 
the list iipiM aches inliestid by green 
Iiuundary markers The ligliiii tf citii6 and 
tuHiM luge lactones llaat furnu es and 
Um like art aids t > a pih i wh knosn 

the rnuu But ihit k mtalliir may oba ure 
1 (lh the brai ons and the natural lights 

10 a treit extent 

1 ven in faiil> clear wtalhir emerge my 
night landings are harardous Ureal tare lus 
leen ixpindiJ on lighting tb* plane ilsilf 
I he special night eqiii|iiDt.Dt rimpnacs three 
naini^lRn lights one c 11 earh wing tip and 
m uti the tail lu enable pilota to w other 
bliips f/i rout tw> large heudlighls on tlie 
iiltr of aui im bile licadtighta but much 
mure puwrrful are used in emergent y fields 
which have no floodlights and two mag 
nr*tium laruhule flares art ramrd which 
at an alltiudr of 2 QUO frrt will light a 
fujuarr milo nf lemiory brilUautly 

But even all ihcM lighting aids arc not 
Buffieicnt luslrumt nts must be c arricd which 
will enable thr pilot to fly atraight although 
nolbing outside of thr ship be visible 

There is first the compass which on board 
aircraft has readied a high degree of re< 
finrment Hut the compoM is a ponr guide 
in slrrms beciiiw when (he ship oMillalca 
III rou|,h weather the cumposa needle enrora 
under thr influcncs of the vcrliral com 
ponciit of the earths mahnelic field and 
swings almut crratieally Ihereforr the com 
pass ja aupplcmenltd by a turn indnalor, 
which IS based on the ability of an air driven 
gyrusTupT to keep a dirocUon always parallel 

11 ila onginol nm Pilots who have to rely 
I n the ir senses slone in fog lose iheir per 
eeplioD not only of dirrrUnn but also of 
iMlance Hi nee a bank mdiestor or Utersl 
mebnomner is ramed whirh rnimsts of a 
surl ball in a slightly larger curved glass 
lube filled with alcohol lo dampen mochan 
ical vibrationa 

Flying by instrumenls alone is an intense 
physic si and menul airain on the pilot The 
plane itadf sliould be stable fore and aft, 
latrraliy and dirrcUunally It should be one 
that IS capable of bring flown "hands off," 
whrtfaer flying level ebinbing or dsacendlfig 
in fairly rough weather Mo^rn mail planes 
are beginning to approximate thrm re 
quircnif-DU Further the craft nutt be ex 
irrmrly manruvrrable far getting In and 
out of poor emergency fields it ninsl have 
a slow landing speed because emergemnr 
fields are small and it most have a rapid 
iliinb to clear obstacles on a takes^ of 
clnuda whose moistnre may freeia on the 
ship Besides 1000 poiuds of mail, and 


fuel enough for a non stop flight against a 
head wind of SO miles an hour, there must 
bt at least an hours tmergency fued supply 
on board to guard agjuncit the poisibiliiy 
r f lohini, the way in b td wrstbrr 
Krports of the much mabgned Weather 
Burrau am indisiirnsabh The wrathrr ala 
tions give the pil it the type of weather, 
r iling viHibibty wind direction ttmprra 
turr aud harnmetnc pressure The ceiling 
us It IS aptly called is tlie bright of the 
thuds sImivo the ground measured by pro 
ji liii^ a ».pc t li|,liL at an angle of 45 de 
gnn and by paiing the distance from the 
liglit to the point directly under where thr 
beam luts ibr clouds irota jhe weather 
maps a skilled navigator can nearly always 
tell what awaits him ahead Now that 
radio (rmmunicalton betweeu plane and 
ground ih available the uulily of the so 
weather npiria u furthrr enhanced 
Thunilorstorma aie very bard on the flier 
Wlirn ihr temperature ranges around the 
freezing point moibiure in the clouds will 
freeze onto the plane, fiist upon the wirta 
inert csitig them with the ice coating to 
three times normal sue then upon the struts 
■nd fabric^ Insding the plane increasing its 
reautance to the air stream and finally bring 
ing u down at landing speeds 20 lo 30 
miles higher than normal But the very 
worst enemy is fog The visibility of the 
moat powerful beacons disappears It la 
then that reliable inatrunienU and courage 
are really needed 

The Air Moil Service has done g wonder 
ful piece of work in making nigbl flying 
poaaiblc But it la quite evident that there 
remains for the Department of Cnmmefoe 
now ulung over the provishm of navigational 
aids to flying a really difficult usk and one 
which will involve the improvement of air 
way lighung the improvement of weather 
rrportjog, the om of radio dirertion baoons 
and tlie provision of many other denen 
which wiU tax (be energies of its engiaeen 

An Engine Heater 

A irplanes m ordinary winter service 
^ are often placed in unheated hangars 
Under such ronditions it is miber necassary 
to dram the water from the englnci, or to 
keep (he engine warm enoogh to prevmit the 
water from frecaing The N A A ffetaew 
desenbri a nlmple device which overromes 
this difficulty Ihis la the Uayall heater, 
eonsisiing of a abort brass tube about etg^t 
inchm long, auntmuded by elootiu heating 
flemrnu Tbe braaa tube is maened fa ibe 
water iloe near tbe engine, thoa setting np a 
circulation of wann water In the ayaieia 
For 00 cents, 16 bom of heating can ho 
secured, and alt freenng diflwoHlea avoldeiL 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Conducted by Milton Wnglit 


Don’U for Invontora 

Ir ifacre is one 
thing the Inventor 
will not tolerate, it 
Is to have anyone 
■ay, **It can't be 
done.** More power 
to the inventor for 
that attitude t It li 
the altitude that hoa 
overrome all the ob- 
•Uelea In the way of progras, it ii the atii 
tnde DeOBHOiy for ■ucent in invention u 
well ea In any other held of endeavor 
However, there la e limit to the thinga an 
inTentor ohould try to do—perpetual motiun 
for aunple. SclentlHla generally agree that 
peipetuhl motion la ImpoMlble. Tlie Patent 
Ofl^ ggren With the aclentlata and Impoaea 
cEtn reatrlcflona upon the inventor who 
clolma to have aolved the problem. 

Neverthelma, porpelual molion doee amn 
to havo a foBcinatUm for Inveniorn. Only 
liat week a vory earneat man tried to in 
diioe us to apply fur a patent for bun on 
■ device which would run without itnpping 
There have keen hundreda of auch eHorts in 
our uAceo alone in iho eighty yean that wr 
biw been aiding inventors. It m not likely 
that you can aolve the problem uf perpetual 
uioiJun At any rite, your tune and ibihry 
can be spent to far better advantage In seek 
lOg to iniwer one of tlie many other needs 
li modern iiviliuliun Don*t bother with 
perpetual motion 



^^Tbe Perfecllon of ImiUtUon^' 

r llE Invention which the court has called 
"the perfccuun of uniiiiiun,** the em 
boaolng procem uf tlie Simplex Sampling 
AeaociaUon, whereby lUuatratluna In adver 
doing look like an actual piece of cloth 
pinned to the paper, has won a Bubatanilal 
viutory in on infnngement suit against the 
John C. Powers Company 
llie patent relates to car<la for displaying 
toKtlle samples. looiead of the actual tci 
tile bdnf used, a raised panel is femned 
by on emboaoiiig procem and the tesiura 
and fabric » reproduced in color 
'^he new product is the prudutiion of 
lUoolon," sayi Judge Hand, quoting a prevl 
om decislun, "i e., making the eyo believe 
that octiial pieces of cloth are in view ” 

The defendants device Bought to accom¬ 
plish the some result by '^making a panel 
ralaed above the base to a diounce aubsun 
tially leM than the thlcknem of the fabric 
simulated, said pend having one edge in¬ 
clined from the plane of tbe panel to the 
plane of the base." Nevenbeleu, the court 
holds, *‘Tbe dlffennces relied upon to tecuro 
immunity seem technical and trivial. A 
prellmliiary injnnotion is granted upon filing 
a bond.** 


Namei from ihe Orient 

T he novel ergument that irodemorka de¬ 
ceive the pubbo if they iuggest tbe aaine 
toenee, trodiuona or historical events that 
other marks do, was made In vain by the 
Egyptian larqww Manufacturing Company 
In iu recent patent oppoaiiion to registn^ 
of the wold ‘‘Pharaoh** aa a trademark for 
laoqiim. Tbe oppoaer uses the names 
Egyptian, Spbyns, Pyralnld^ Obelisk. Nile. 
Cairo, the tepreaenuiion of tbe Sphinx and 
the npreaeatarioa of an Egyptian iceua oa 
tradebmrka for the tame goodo. 

**Tbe Identity of resemblance of irade- 
m aiki may ba oocertained only by oomporl- 
mm ot the marks with each oib«,** Assla- 
tug ComDilmioner Moore bnlds. **lf the 
UU mark oreaiei la tbe mind a plcturo 
enntepoodiag to tbe eoaentfol charocteriatlca 
of dm other, or If both anggem the oamo 
object vf ijbuiight, they may be cold to boor 


such reoemblance to each other as to con¬ 
fuse the mind uf the public, but not other¬ 
wise 

**The name 'Pharaoh* dues not in any way 
suggest any of the opposcr's marks On 
the contrary, tlie name creates in the mind 
thoughts corresponding to the historical 
events which occurred In Egypt during the 
irign of its undent monarebs. Including the 
miracles and tragedies related in the Mcrcd 
writings. 

* If the oppoacr's contentions were tenable, 
it would be possible by a wise selection of 
a term unlverul in its signilicatinn to prac¬ 
tically mooopolite all trademarks for a par 
ticular clast of goods ** 


Americans Lewe German Patent 

A MKRTCAN patent rightss covering a re- 
- cently invonied German proceM for 
automatically producing bas-reliefs, sculp 
turrs, medallions and like arlh les hive been 
■old to an American cor|>nralion, ai cording 
to a report to the Department of C.omuiercc 


Brown Wins His Patent Suit 

A lbert ( brown of cimogo, mveu 

k lor uf un ailiuslaldc fautcl fanintis 
throughout the plumbing tradm, Iiuh won his 
■uit for infringement against the tmpin 
Brass Matiufai tiiriiig ( oiniiany Brown's 
patent im for an adjustable fuuri t altaili 
men! such aa m extensively used iii kiltiicn 
sinks and laundry and hath tubs It is de¬ 
signed Id coiiuerL* with liot anil tohl walir 
supply pilien ami has a rnuing rlumbt r 
and a ainglr npigul fauiel Alt the rlnnentH 
of hu cotnhinuliiin are old except the ad 
justable eonncH lions betwi-en ihn fauv,et 
ports and the supply piiics 
The defendant relied upon the usual de- 
frnses of invalidity and nmi iiifringenieiil 
Judge Wmienliaver writes the opinion for 
the L'nileil Slules Di^incl (.ourt for the 
Northern Dislrot of (lino Hr reviews wtme 
of tbe prior art t ilrd }>y the d< frnduni lull 
finds ihrv are not in tlie purtn uJar hnim h 
of Uie itiduRiry lu wlm h Brown inude his 
invention llii fact that the plumbing irudv 
has a(t|uirsitd ovir a lung iierind lu its 



««■ Wmtm 

with the **c«ncn OWb” Invimtcd by Adelberl SsaUrdl you gel your man's pic- 
tare whether yea htt or mUs. A camera attachment worics with the pmsure of 
the trigger flngcr. Magnealnm in the ammonlllon charge permits night pho¬ 
tography. The flhn clumber may he lockefl with a kev retained by the pofire 


The proccM requires the use of a special 
stereoecopic camera and a ''sterencompera- 
tor,** which Iransfcn the picture taken by 
the stereoscopic camera to the block of raw 
material upon which tbe design Is to be 
•culptured. 

The process, which is said to reproduce 
natural color*, is expected to be used in 
cunnecilon with sdvcriising and the pro* 
diicbon of novelties. 


‘Hl-G-Goody”—“E»kImo Plo’’ 

T he Eskimu Pie Corporation raised a 
novel question recently In opposing the 
registration of '‘0-C-Coody’* as a trademark 
fur a chnuJate-envered ice rrcara cunfetlion 
The boois of the opposition was that the 
oppoaer owns a patent for a confection to 
which the trademark "Eskimo Plr" has been 
applied and that the acts of the 0-G Goody 
Coinpany In selling its oonfeclion is an 
infnngement of that patent 
The Patent Office, however, dismlsMid the 
opposition, declaring It has no jurisdictiun, 
where tbe marks of the two parties ore 
wholly dhsimllar, to poaa upon Uie infringe¬ 
ment of ■ patent or upon quesuons of unfair 
compeddon genenlly. 


▼abdity he holds to be ■ strong pmnt in 
Browns favor 

"Defcmlant's purpowc could Iw none olhi r 
than to arhirve adjuslsbiJily " Jie itaya 'anil 
It hoi done tins by ii«ung an offset swivel 
connection inalead of onu curved or bent 
It permits easy appliistion of the cumkina 
tion faiici ts to hot and told water supply 
pipes in tire same manner and for tlir same 
purpose OH taught and claimed by Brown 
wlien the ofT-rcnlrr varmlion dors not rx 
reed one liulf to fivc-cighlhs of an mi h To 
this exUiif at Icaft il ih an iquivslcnt of 
Brown's oiliuntabU link or pipe" 

Inventions In Literature 

OW niMiiy invMilors are there who 
Tcallze that ■ patent may not l>c ub 
tamed on a drvnc if the device has lictii 
fully dcwribcil in a priiilrd work, wn 
though the writer never nude oim of the 
articles^ That a pubUslied dc-cripllon may 
upset tho validity of ■ patent was ilhintrated. 
in the case of John I Brodic against the 
HnJled States early this year, by the Court 
of Qainw. Rrodie was suing (he gnrem 
nent for royalties on hats made according 
to his patented design. 


In ilet Urmg his patent invalid the court 
rrlicd in pan uih>ii quotations from the 
folluwiiig piihliLatiiins 
llomrr'ii lluid 

Ihctumrwe du 1/tifii/ier Irancau 
La Natun 

S( irnlifif Amrrn an 

'll IB rather startling* ihi court dctlarcH. 
"in < unneriiun with llic ton^jJcralinn of 
this rattc lu have attentiuii calh d In an 
Dpiniiiii iiy Juilgr Wevtienlmvi r of tin North 
cm Dislriit of Ohio in whitb luhsuI) ting 
the validity of a paleiiL on an aulnmohilr 
liunipcr he, Ity wiiy of illiiHiratiun, said 
sliii Ids fcmlcrH and devices for piir|hisr« of 
prulci lion arc of iminrmorjul antiquity In 
ihi Wurld IX^ar. when it wus rtalizcd that 
some prutei (KiH again«( shrapnel fire would 
he Hcrviccahlc, ilir lu-cd was uL once an 
BVvereii by the dcvilopinent of the slccl hrl 
III* 1 III a rommen isl senPH* the hIctI helmet 
was new hiil iii a patentable sens* it was 
Mill nov* I nor an iiivtiitioii " 


l^ongratulutionts Mr, Wrigiry 

ARMANS like Amcruan chewing gum 
T M, iiiuth that they have rt-sorled to 
tour! a* lion lo permit greater iiii|Rirtalion 
of It By a liiial *1* i iNion uf the (^urt of 
\ji|M als ul Munirh, cliewing gum has been 
HO ri'tlusHifiiU as lu r* dui e import duties un 
it fniin 300 to lUO marks per 100 kihpgranu 
IhiB retiuilion follows coiilinupil n prewmt 
aiittns by importing liousts in Germany 
iiHMHied hy coniuls and the Amcncan cuin- 
imrrisl atlacln 

Our uwii l>ppartment of (^imnerce re- 
porlM thsi chewing gum firM ufTcreil for 
Halt in ( hina 12 yiars ago and its purchase 
limited Itirgily lo the Aiiieru an population, 
luis increasid as on rx|»uri item from a few 
cusi H lo approxiinairly 1 OUO to IJOO coses 
II yiar It is esliroated fully 9') p* reent of 
the gum nuw soid in Ghino f* lo the native 
Ghin* m* 


Of the People, by the People, for 
the People 

IF Lincoln Motor Company lus lost 
iwii eases against other luiiipanics luing 
III* trademark ' 1 incoln ' In refusing lu 
(aim I llie rcgisiraluin of llic name as a 
trail) mark for the sh)»rk ubsurhers of the 
Lincoln EriiducU Cumpany, Asustant Onn- 
misHioiicr Mufire deelarcs 
“Tho Iifiiuln Motor r.4iuipany has asetl 
Us trsilrinark only in Ciinnrriinn with motor 
ion. TIid liiifiiln Produils Cumpany use* 
ill* name I incoln’ and the portrait of Ijn 
coin as irsHemarka fur shock absurbers A 
structure consiihriMl as ■ wIiuIp, and tbe 
parts of which it is cum|Mised are different 
things, hence, have not the s.iiiii drscnplive 
pruprrues” 

In permilling the Linroln Manufacturing 
CAinipany tu register Linetiln' with a dis- 
linciive design as a tra*lruijrk fur automo¬ 
bile brakes and limerH, h< savs 

The applicant mils Bttiniinn to many 
regislrreil irudeinarks and lo many names of 
i unipBiues and corp<jrali<>ns m which the 
word linroln’ apiieata. Juduml noluc may 
h* laki n of tins fait, and also uf tlir fact 
that f incoln is (oinmonly empluy^td as the 
name id individtiaU and ul^> ns a geograph 
leal name * 


The Old Home Savinga Bunk 

N Ol only may ih* Elankers lllilitim (^im 
pony not cidlect Biiytliing from ilu I's 
iific National Bank hut the United Staten 
Distnet < imrl for the Nnnliern IJisln* t of 
Californio holds that ilie patent fur the mo 
chanical Imok-fihaped lunk for itome lavings 
(invented by Butler Oircr) upon which suit 
WAS brought, is invalid, Lecauoe all of its 
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tlcmrniA ar^ old The uillilm company, 
lidnirfi of the patent, had nurd fur In- 
Itiitfeiimnil and hir an accuuniiiig 

i lit inuni <(u<‘e<tiun in iIiik canc ” eayn 
the Luurl whether nr nnt the book furm 
nf havin^H luiiik as hhown and fieneribnl and 
iIuiiiilU 111 lilt SI [eiirrti jmlenl was aniici 
paiid hy llie {irmr art Amnug the |ialrnl8 
intrudiiied III LVidiiice hy defendant tu hIhiw 
the vjrioiiH I h ineiits LuuiprialnK the Greer 
patLiit ciriiiilruLiiuii, are the Fiahtr |»a(eiit, 
the \nn i'lgeii luilinl. and the harni^tioti 
patent 

*'ll Hlmuld be ooiod Uiat tlie contents uf 
iIk hie wrappir of the (Fnir puuiit fail to 
im ntiun the alwve named paU nts a foi l 
whitb, I think, la persuasiw tliat vurinua 
I It nirntH u( the Cm r patt nt us t lairaeil are 
old and antiiipuied All of its eh menu am 
Invalid, fur tin n umin tliul all of (liem were 
old Taken logilliLr, ihiy also are Invalid 
as being merely un a^tscmblage of old ele 
menu wlmh actumplnihrd no new mull 
the decree bo for the defendant" 


No Trademark! for Service 

T hat a company which arllB servico 
rather than Cummocbtlca cannot register 
a trademark for arutlea it bandlca ii nudo 
clear by AHialanl Cominiaaioner Moore in 
denying llie appbeation of Gregg and Son, 
of InilianapoliB, to register a trademark for 
repaired, cleaned, renovatiMl and dyed fab 
rlca ud fura, 

“A trailemark aa auch can have no eaia* 
tence apart from an arifcle of commrrre, 
and nnleaa it la indicative of origin or own 
crahlp of the article," ho declarco. "Tbo 
applicant admittedly Is nut a trader, and the 
articles to which it applies its private mark 
are not anlclea of commerce The mark 
doea not indicate origin or ownerahlp.** 


^Ford^ Mark Not Excintivo 

T he Ford Motor Company has lost two 
artlona recently to prevent others from 
udog the name ‘Ford ** In an action In 
the United Scaiea Court In New York to 
reairaln the Independent firm of Kelly and 
Stein from using “Expert Ford Service,** 
Judge Thatcher rules. 

"The words in their ordinary alfnlficance 
do not convey a false Imprcaiion and It 
docs not seem to me proper Co enjoin their 
UM unul the secondary meaning onughl to 
be attributed to them by the plainufT is more 
clearly eslabbahed.** 

In a cancellalicm action in the Patent 
Office against John A McAdoo who regia- 
lerrd the trademark "Ford" for clgari, Aaaia- 
tani CommlMioner Moore holds. 

"It mutt be remembered that the word 
'Ford* u not necessarily ennhned to the 
oorporate name of the petitioner It b a 
oomniun word of our bnguage nacd not only 
aa a name for many peraona, but also aa a 
common noun and as a verb,** 


Day Gun Pod Patent Void 

I N a suit bntught by W R Jorgenson 
against F 0 Hawkins in the Circuit 
Court of Appeab of tbe Eighth District for 
injunction and tlamagca fur infnngement, 
the court holds that J S. Day’s patent for 
a recoil pad for gun storks Is Invalid Tbe 
court rules that the fastening of a hard 
rubber base plate to the gunstock and a 
rrlallvrly soft rubb< r pad to the hard rubber 
plule does nut Involve Invention 
‘'Although the exact form of air cualilon 
shown in tlir Day patent is not dmlusod In 
the pnor art," Judge Tbioth writes, 
tliere was disclosure of such cliararler (hat 
the change made by Day cannot In our 
iipiniun hr classrd as invrntmn Our con¬ 
clusion Is that the Day patent b void for 
lark of patentable novelty** 


VIrlory for Do Forest 

T he derision of Judge Thompson In tbe 
Federal Dirtrirt Court. In holding Lee 
Do frnrest to be the first and original In 
venior of the fcril hock circuit and the 
osrinallng audion will have a far reaching 
effect in the raillo infftwtry Twdve of the 
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Patents Recently Issued 

Qasalffed Advcrtblng 


Of I ntere st to h arm ers 

\L10MAriO liAY UllAK»J( ANO MiJOl 
SiiTFiL—Adiiptml fnr ultjicLmeiit on pnir- 
ilcully any inimlng inachiiii, for auparating 
tilt Mi>il from till hay, uud pliirlug the hay 
nurwarilly on tin uroiiuil I'uLciil IfilNrJCyS) 

I F Hhiltuii, 11)2 I’oplur Ave, Mtinphis, 

Tniu 

Ditt.int Attach Ml-'sr roB TBACTfinu^ 


TujcpiioicE Stanu—F or attaefamout to a 
wall, Uie tclcplioiiu nmy be awuDg to ono 
aide, uuU a nbulf Is Included fur taking down 
inetvingeH. Patent 1094401) XL Kuomos, 
2MU W MuiiriHi St, ChiuiKo, 111 

Bahket—H aving a removably attaohod 
Hire baiKllr wlmh may be looked in o^iuru 
tive pnaltluii or in flat cngagcmeDt to fnrili 
tuui alilppliig Pall lit 1DD58HD O L Blok 
etibrode, Ulpluy, N Y 


\N LicU I. 1 III b tlriMii i>\ir two uflJacsiiit rows 
of putaluiM or the like, fur digging and di 
livering iJie (Hitutofs at tha rear Patent 
rdrjfKU M It Sample, Elbabcth Hty, 
N C, 

IfAiiuuu —IIuvIiiK II bo<1y formeil of R 
pluraIJry of bars wlikh r*arrj tba harrow 
CiH'tli, and are*udjuafiibly cuniioeted with uul 
uiMitbi r Patent iDUr>H4't H A Williams, 
r/o Williams Mfg (^o, Wati rtown, Teiin. 

\\ta> Hakuiiw —Which will oiierato. 
nlitii drawn over u burruwed field, to auto- 
niadrally gather wenb from tho surface ami 
dUR-hnrge the hiiiiiu In buinlleii. Patent 1594,- 
085 O W IIIh, Oucuu Ruulevnrtl, flour- 
water, (’oilf 

Mpacument kob Puiwu—A dapted to bk 
wcurctl to the plow U.iiin after the usual 
pluwMhurt has bi‘en detarhed, fur uffontiug 


Window furnKB \vd IlAnf qb Snow Sx 
iLVliKlL—With means for molntuining a 
window in Its upon puultion, and autuniut- 
ically dosing the window upon certain con¬ 
ditions ill thu ImmtKllota vidnlty Patent 
irdlTimH B Kluiiiuoki. c/o B Carney, 138 
\V 8lHt Bt, New York. N Y 
DiHpf^AY Rack --Fur dbplnying merefaan- 
illiie, meats, ur aimilar articloa, adapted to 
be teleaouped to occupy a minimum apucn 
when not in use Patout 1595882 M. D 
Sheldon, c/o Aintrlcaii Wire Form Co, 205 
Grand Ave, Jersey City, N J 
SfonoNAL Cam NIT Dooa.—Whereby any 
iiiiinbor of seetioiis may be asuodupid, and 
tbe duon interlocked to protect and counoet 
all the seoilniis Patent 1596875 H 
lluscher, c/o Tletiet Office Equipment fo, 
Grand Central Tnrminal, New York, N Y 


faculties for shulluw cniltlvation Patent 
1506826 W J (Joins, r/o Oates, Fayetto- 
vllb, N C 

Cu] TivATtiR-FcNDa RbuCLA ruB.~W hleh 
can be readily ailjiisred to various heighta 
at tlie will of the openitor, and be locked lu 
adjusted position Patent IflOBlll C li. 
McKelvle, P O Box 246, Fort Collins, 
CdIo, 


_Ge neral Intew t _ 

NATION CUBTAIN, DfeAnCBT AND 
HiiAUE SVPPOBT—W’hlch may be easily at- 
torhed, and coldly adjusted to aecommodato 
draperies of different widths without entirely 
reinu\lng the support Putciit 16942UN. H 
Mitcbowlca, 174 RusmII 8t, Rrooklyn, N Y. 

Ticut —ITav ing the numerab prlntud not 
only on the obverve face but also In lerened 
relotioo npun the nverse face-, for preventing 
Corgiiig Potent 1507607 O A Llek c/o 
Woldou, 5\UliBina ffi Lick, Fort Bmlth. Ar- 
kausaa. 

Milk Buttle. —Which may be stood oh 
either end or placed npon Ita side uud held 
against rolling, and b open at both ends for 
thoroughly dcanalng. Patent 1600040. T 
V Voas, Phueiiicia, N Y 

COUMNED FkAMB WINDOW AND SoUSff 
—Adaptpil for use Intcrdiangeably os a 
storm window or a fly Kreea, the inter¬ 
changing being done without aprdal tools. 
Patriit 1595918. U C. Mllb, 3250 W 126th 
Bt. rievuluml. 0 

Toracco Pouch—O f tbe flexible typo, 
adapted Co be carried In a pocket, and con- 
strnctMl Co prevent the gradual diaoharge of 
tbe coutenta Patent 1604060 L. and M. 
Auiter, 220 4Ui Ave, New York, N Y 

Elamtio Lntt— Of the type, comprising a 
pair of slidably contacting In-elastic mum 
bers yieldingly connected by a retractile 
spring Patent 1504062. D B. Jaoobs, e/o 
ninmiind X Rnuich, Bwan Valley, Idaho. 

MktHCHi op AND DPYICK rOB OBMKNTnfO 
VtHxa—Which separates the cement from 
thi. mud during the passage of the rcmcoC 
Into the well oufting Patent 1504448. A 
Boynton, c/o Frunticr Oil Oo, City Nation 
al Blink Bldg, Bun Antonio, Texas 

TiMiriiiiRrHir —Fspcdnlly drslgnpd to 
bniNli niid Hcnn thi back of the teeth anti 
ilnm, and to properly massagt Uie 
gmiiR PntHiit 1595715 i M. Dudley, c/o 
I hirtlry Bur Po, restrict Bales Office, Blr- 
iiiliiKhuin, Ala 

(VtuptajufVT PfATK fii Plattkr—T n 
which provblim Is made for holding scvornl 
thfforenf urticli>H mul cniistrnctcd siifflclcntlv 
fbHp to be strong ami durablo Patent. 
15f)&W(L J R Monaman, c/o A Baldwin ’ 
A I'o, Niw Drli'ime. La. 

KMNTcixmT BcaracN—Which admits of 
the ready seiiarutlun or assembly of the 
parts so that the innterlat may be wfiHhed. 
Mild (fie Bcpern conveniently hnnoeil Patent 
1596029 W P Rhodes. 8418 UTth St., 
Richmond Hill, N Y. 


Portable BcArvoi dW hich mm he sup¬ 
ported In rigid relation to a pair of bnkleni, 
readily aatfcmbleil, and moveil from place tn 
place without *dUassembling Patent 1503- 
045. J J MacUem, 5067 South St An 
draws Place, Los Angslei, <'‘ullf. 

Pic Tin—F ormed of sectiona which msy 
be rsndily luterfltted for baking pie crust. 
Olid aiding in forming and malnUtining the 
crust slinpe Patent 1606331 E N Bas¬ 
sett 822 Floral Court, Idncoln, Neb. 

Fountain Prn Felia—W boreln the uinisl 
sock b eliminated and means provided for 
drawing a quantity of Ink directly Into tbe 
barrel Patout 1596811 A Craig, 160 
Cooper Bt, Bt James, Xj. I, N Y 
PuNTAL CABD-'In Combination with tn 
envelope, which serves to conceal on object 
contained, tbe post card stlffailng and fur 
niablng a little extra proteetlon Patent 
1606088. U. U EnMy. Bbing Sun, Ind. 

Dctaobable Antuup Heki. ~ Which 
may be readily applied to or removed 
from on ordinary atreet ahoe, tnanring a firm 
ground engoglng treiMl Patent 1806832. C 
U, A. Helnemann, 180 Patenon Ave., Bast 
Rutherford, N J. 

I Means n» Moldinq Manbole FiAim 
[-—Whereby the output b very materUlly In¬ 
creased, end the work made poeafble In a 
foondry. not equipped with expenalTe raa- 
ehlnery Patent 1606816 E. F Dooley and 
O B Scanland, c/o Hutefainaon Foundry 
and Machine Co., Hutchinaon, Kana 
Tortedo —So couatructed that Its turbine 
will be Incapable of heating beyond a pre 
determined temperature, tbua preventing in 
jury to (he turbine Patent 1500845 S. 
B. Mae Furtane and M Eppley, r/o Marlon 
JSppley, 12 Bbeffleld Ave, Newport, R, I 
Liquid Level OAGB.^Partlcnlar1y adapt¬ 
ed for oil tanka of ships or other oontalnen 
where the nit or UquM b partially above and 
partially below the gage. Patent 1606774 
R. Star, 84 Flushing Ave, Brooklyn, N Y. 

TooTHDausH.—Ry tbe uae of which a 
more thofough dennslng of all tho ezpooed 
Burfarea of tlie tsoth b Insured Patent 
1506783 B Wclssman, 68S Riverside Drive, 
New York, N Y 

Fahteninq Device ^For use In fostonlng 
gloves, curtalna, and othors articles where 
two pieces of material are to be brought 
togethrr Patent 1500342 E. A. Fairon, 
133D Hyde Park BUd. Chicago, DI 
CoMDiNATioN Floor Cleanix and Onja 
—Which will serve to take up dust and dirt, 
will woah thn floor, dry tho same and oil It 
Patent 1697644 C Wiener, c/o Betty 
L’liilr, 717 Ltxliigtnn Are, New York, N, Y 
CoiiDiNED Sound Bog and SrcAxma 
T NIT—By meana of whfoh Bonnda may be 
reproduced from tbe record of a talUng ma- 
chJne or conveyed by radio. Patent 1607647 
J Fitacrmnn, 440 Stone Ave, Brooklyn, 

N r. 

TitcRuourm amp Oaob TtTBE^WhMi 
offscu the magnifloRtloa of the* op h i nm of 


oUlam of the osUmied Patent No. LUS.- 
140, issued to Edwin H. Annsuong, ara bdd 
to be invalid. 

Due to lengthy litigation, the De Pmeai 
patent dkl oot issue until SeptemlNr 3,192A 
It will not expire, therefore, until 194L In 
the meantime, De Forest has a monopoly 
over any forms of rsdlo circuit wUoh hb 
patent covers. Also, he may now hold nan- 
ufseturera to an accounting of profits accru¬ 
ing from any Infringements slDce September, 
1921 


Two More Uue ^^Three-ln-One^ 

T hat a trademark ouy cover only the 
line of manufacture of Its owner, and 
no more, b Illustrated In (he receiu ded 
oloDs In Patent Office oppoaitlons whcia tbe 
Three-InOm Oil Company sought to 
vent the Boston Brass Company from (^|b> 
terlbg "3 In 1" and **2 In T* as trademarki ^ 
for boiler relief valvea and the InU Bflanu- 
factunng Company from regbtering "3 In 1** 
for hot water bottles. Ice bags and fountain 
■yrioges. 

"It b the practice of ihb office to rei^ater 
the samo mark In tbe name of different 
persona, firms or oorporations wberu the 
murk b appropriated and used for menshafr 
dJ» having different descriptive propeniao,** 
rules Assbtant ConunlMloner Moore, 
evidenced by the registration of approxi¬ 
mately 75 trademarks, of which Jndkdal 
notice may be taken, consisting In boom 
Inslancci, of tho notations *3 to 1* and In 
other insUncea of the notation *2 in L* 

’The oomention that the use of the mark 
by another, ‘even fur another riaas of gooda,* 
would be calculated to rob tho mark of iti 
dbtlnctive character and quality and canee 
the mark to become commonplo^ oouM be 
made in every case In which tho same isark 
IS registered by differcDt partlsa upon goods 
having different descriptive propertirs, and If 
•utiained wonld result in but a single regla- 
trstlnn for registrstioii of each mark, Thb 
ii not (he law • 


Radio Swamp! Patant Offloe 

A pplications for radio patents aro 

almost overwhelming oAchtia nf the 
Radio DIvblon of the Uailad Sales PUmit 
Office. In spite of the fact that the nnmbw 
of examiners bandling rodle palest oppUea- 
lions has been nearly tripled, the Radio 
Division la losing ground before the great 
laflax of requests forradlopatents—agnat«r 
influx than ever in tbe history of the efioo. 

The Patent Office has bera conlamUng 
with the problem of an Increaalng number 
of radio patents for aevenl yean. When 
hioadoasliDi first began, one divbkm ham 
died all radio, telephone ud tobgnph gib 
ents. But the number of radio appUcothw 
took auch a jump foUowlfig the popubrislng 
of broadoasung that radio bad to bo dhided 
into a aepanto dlvbion In Aognat, 1921 
There are now 12 aaabunta In the radio 
divlrioii alone. 


Adaptatlcm In Not Invention 

I N oonverting the **Kiddia-Kari' Into a d^ q 
vice to teach babies to walk, JaiMi 1. 
Carroll b not entitled to a patent, the Halted 
Sates Circuit Court of Appeab for tbe 
SUth Qrciiit holds in the cases of Fmk 
F. Tcybr against the Adrian Baby Carrtoge 
Compuy 1 ^ tbe Wonder MaBufaotnring 
Company. 

"AU that CsrroU hae done,** writes Judgo 
Moorman, Ta transfer to tbe Klddlo-Kar 
ontain old para of perambulatora or baby 
oxercbera, with the view ol making them 
mon efficient Jn the uaes to which they had 
heretofore been devoted He hu mounted 
upon a Kiddlo-Ktr a ring to prarani cba 
child from falling, spread iu rear wboeb, 
and eubstituted for Its front wheel a fixed 
axle eupported on wfaeeh. In makfaig the 
Klddio-br utilittble lo this manner for u ^ 
child too young to be trusted with steertng 
It, he did nothing more thu any J dB s d 
mechanic could have done. He map hscv9 
improved tbe dd baby walkein sr pmgb b m 
latoss, but be has brought uothlag ImW to 
the art** 
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flofal, wberehr tli* rwMitnf li flufflUtad from 
iMHh Mm of tk« iDVtniinmit Patent 1097,- 
eOfiL a Lifotii 203 W. 62iul Bt., New Xork, 
N, Y. 

PffTiTi leva of which always aiwufne 

natnnl pooldoiw, whether the flftnre la 
oeated, or otaiidlng on one foot or both feet. 
Patent 109730a J L. Kallam 1340 Slot 
0ti Brooklyn, N Y. 


and top pordoiuu Patent lOOTOfBS. I>o Witt 
T Lyon, Buena Flou Apte., 4303 Keumore 
Ave., Chicago, 111 

BvBirnB.—In which a novel aHaemblngo le 
provided fur ■pmudlng tho flamu and for eon- 
trolling the flow of air and oil, tliiiH promot- 
liiR hotter combustion Patent 15380^ A, 
Knls, liiiiaood Ave., nighliind Por^ 
I Mrult. Mlefa. 


VAjnrr-CUfn Catch Attu Plaiv Bjico* 
TteL—Whereby the compact currying plate 
may be etuily retnovoil without Injury to 
any part of cone with whirli it ia aMooclatMl. 
Patent 1007878. W Q Kendall, 118 Mar- 
Itet Bt., Newark. N J 
Bxnnm Boat —Which makea use of a 
jdannlnf aarfacn for cxi rtlng an auatliary 
Ufdag action, affording leant retdetanen, and 
a maximum opecd from minimum power 
Patent 1007200 W C Bchulta, 1878 00th 
Bt., Brooklyn, N Y 


Hardware and Tedla 


Hack Saw—H aving a handle oonnncted 
■D dwt it can be adjunted about an axbi 
parallel to the dlrectloii of the frame, and 
firmly oocumd. Patent 150&(Ktfi L. 

Troidiaan, 225 WiinUea Ht, Elyria, Ohio. 

WKNOH^For turning the cape on greaae 
aupo, may be applied to a cap of any alae 
wIcUb tba range of tbe imvtruineDt Patent 
1004073. H. J. Schodeck, Box 03, Bpreck 
da, Oallf. 

nuJO.~Eor on in eonnecHon with bollera. 
oU otUU or atmllar eapocltiea, a conical bead 
esgagliir within an outwardly tapering coni¬ 
cal opening. Patent IfiOGOlO. J 1>. O’Brieo, 
2 Borllnf fflip. New York, N Y 
BAW-Fiuira Clamp—W hich ii portable, 
and will dtapenoe with the neeoaalty of ne- 
enring oiHdi devlcna to a workbench when in 
non. Patent 1004811. F. J. Bird, 02 7th 
St., Ban Francfneo. Calif. 

OmunNATioii Tool,— Ooniitltuting a ham¬ 
mer, a hatdiot, wrendieai ngU puller, pinch 
bar, and ncrew driver In a iringle useful 
boMhold Inatrament Patent 1C0Q0Q2. H 
Is, siagan and O C. Klosolving, e/o O O ; 
Klnoolvlng^ 017 Central Ave., NoshvlUe, 
Tenn. j 

Oram Oraiiiifo Deviob.— Which Is of 
•impla and durable construction, and capable 
of quickly opening or shocking oyster or the 
Uko. Patent 1607322 J K. Bicbens, 688 
W. Slot St, Jacksonvllle, Flo. i 

Tool rok Appltimg Witu CLAMPa -Cob- I 
mlcntly Bumlpnlsted to seeam a wire damp 
in ^oce on a hooe or like object and twist¬ 
ing the wire eiMbi to prevent loosening Pat- 
ODt 16069146. F W. Qunn, 818 Colnmbns 
Av«^ Bootoo, Mosa 

PoUTABLB Danx^Utlng an exploafve 
Bdztnre n* the power element a dosed 
uhamber for the mixture, and a piston setinx 
m Bh exhaust valve. Patent 1608478. P 
OriUer, 68 Hudeem Place, Werhawken, N. J 
Tool roi Rbmoviho Doilbb 
W hich foBctlons to rip a longitudlnsl strip 
from the expanded end of the tubes to allow 
fw withdrawing the aanw through the crown 
dteat Potent U08468. J P BulHvan, 899 
WlUh Atoh Now York. N. Y. 


HeaUBir and Lighting 


Gamp Gookinu Devxob^—O f light weight 
uompact storage, easily set up or taken down, 
Bad provldea a rigid support for cooking 
tttSBsUs over an ordinary camp fire Patent 
1II94T08. H. M Briggs, Suite 8, Mansur 
Bloek, Houlton, Uom. 

Watd Ucateb.—W herein a pressure ac¬ 
tuated switch is used to turn on an ele^c 
heatliig current immediately upnn tlui flow 
tag of the water Patent 1696819 L L. 
Btoemlete, Bos 623, Hsrtedaks N T 

Gab HbatWL— In which the rndlantn W 
amodated with tbs fire-box to produce ■ flue 
through which air drculates. thus preventing 
looa of beat Patent 1694744 P 1 
c/o Moore Heater Corp^ Long Beach, Collf. 

HtTr-An BLOwat—^Whlch Is ensy to na 
Blpulate. and whennby a jot of hot air may 
be dlreeted readily to any desirH aurf^ 
Fatent 1606837 A Hopkins, c/o Hopkins 
Mffi. Co, 10 Drantine Bt, Allston, Mesa. 

BHfian^Whioh udlliiea hydrocarbon oil, 
which Is tboroogfaly mixed and commingled 
with • hUthly hMtad (u mchlnf ^ 
bmwr orifleiw. P«tot WflOKJa. T. 0 
Vn Bnat, lOM Preddent 8L, Brooklyn, 

S. t 

Bahatos.— Built up of a number of sefr 
thms in wfaldi the headers are ^ped to 
, BrtMloek, thus provkttng ooatlnaous bottun 


Btovk.— Jn which tbe beat from pno buffi- 
CF may bn advantageously utilised to idniiil- 
tHUcuusly hpnt a immbpr of conking utonKlIa. 
Patent 1608339 11 M. BriUu. OJus, Flo. 


Machines and Mechanical Devkea 


PLEXiBTAe Skist l*i 8 T 0 M —KiiMly pro¬ 
duced by unlliisfy molding, win effrrt a per¬ 
fect fit to the cylinder, and will greatly re¬ 
duce oil pumping tendency Patent; 1600616. 
1j K. Davbh 274 Qrovo 8t, San Krandsoo, 
CttUf 

T>i£aT 0 CK.—Which Is compact in structure 
and luuy be used with a band lover instead 
of muter driven apparatus, may he quickly 
adjusted Patent 1D0217O E. J WllUuson, 
36^ Monroe St, Gary. Ind 

Snow Kemovrb.—I n the nature of an at- 
tncjiment for trucks, and particularly huIp**! 
for bn‘iikliig up and removing harrl crusted 
snow HtumI In pllni. Patent 1693623 P 
Wright 630 H Jackson Ht, Medford, Ore. 

Mea^h fob Connor UNO Pn?nw —By on 
arrangetneiit of valves aw] plungers control¬ 
ling the direction of flow of steam to *^crack’* 
uml open tbe valve and cause the same to 
idfiNc Patent 1682889. R. F Knight Box 
346, Tlamscy, N J. 

Loop Wheel or GnGULAB-KNrTTnrn 
Foam E8—Having an arrangement whereby 
to properly determine the direction ami tho 
plaiica of tho slukeni of the loop whecL Pat¬ 
ent 169.3463 U Nigra, c/a O Capuedo, 
via Arsenale N 17, iSirin, Italy 
Oaipet Beatko.—H aving means for ar- 
rcsUug the movement of the beater element 
to relieve tho do vice and the operator of uu- 
iieecssary shock and jar Patent 1&0M79 
U P Thlclo, 278 No 7th Bt, Newark, N J. 

Wahhinq Macui^k.—I n wbldi the cover 
may be opeucNl wbilo the device la in opera 
tion without first discunnecCing any part of 
the mechanism. Patent 1603716L N Fox, 
Emery, 8 D. 

Elbctosal Appabatub.—F or collecttag 
and counting votea, by a mechanism by 
whldi each voter may sne tbe tally of hta 
own vote, without violating secret bollut- 
lug Pateat 1603946. C L. Sturgea. 344 
; Yale Ave., Claremont Call! 

I FLCID - TOAIVBMIaNlOH MBORAEnSM — 

I Which Is entirely contained within the fly 
wheel of an engine, endosed against duat 
I and injury appllcal^ to motor vehidra or 
I other devices. Patent 1698U60 W C and 
A U. Buckbee, P O. Box 936, Crockett 
Calif. 

BEMl-Atl-reMATIO Tup POB PoWEB SHOVEtS. 
—Which may be actnoted at any tloM 
through the manipulation of a lever ooso- 
detod with the control lever of the shoveL 
Patent 1604620. Q U Morin, 40 Florence 
Avt, Holyoke, Hass. 

Sahitaby Btbeet CTJunsB.—^Manually 
moved over the street or other surface, and 
caudng a rotary brush to tlwronghly dean 
the surfacn without raising any appredablo 
dust Patent 1606066. E. Boyanco and M 
I'ekary, 000 W 1.60th St, New York, N Y. 

Potato CrrmL—Operable to produce a 
novd form of sUcod potatoes, In which the 
prmlnrt will remain crisp when cooked Pat- 
1694000. A W Brown, 816 Washing¬ 
ton SL, PceksklU, N Y 

PlPE-STBAIClUTEIVlNa ATTAOnMEHT fOt 
PBESHca.—More espedslly punch prosses 
whereby such machines mav be easily and 
qnidily adapted to tbe straightening of pipes 
and tnbrs. Pstent 1694430 T W Wfl- 
Uams, Oil Hill, Kano, 
pamniTd Pees* —Having Inking ribbon 
raeohnnisra movable uver tho type bed for! 
tbe purpone of producing imitation type¬ 
written letti ra. Patent 1694800 C. T 
Hpear, Box 378, Texarkana, Texas. I 

CoTTPunn Prt^TOmon foe Pttmp Rods — ' 
Adspted to be rclc^asably secured to a ver¬ 
tically reciprdcsble part In connection with 
the mechanism of a wlndmllL Patent 1604,- 
784. A. li. Llgon, Iiongfdluw, Texes. ^ 

Mbohahioal Movememt —For converting 
A rotary motion Into a redproeatory motion 
for redproeatlng a shaft and rotating the 
samo. Patent 1604666. J. W. Pitta, 97 
OwetlE Av«„ IMroiC^ MIA. 


ScEetn—Adapted parHenlarly to a per¬ 
forated wOl tube fur prevcnllng the panage 
of aaiid iiiid small stnntai between the tubi 
and tho Bcrciii Patent 169478H M J 
McLaughlin uiid O J lliirrlunii e/n ITug 
gins, Koyw>r A LIddrIl, CJirunlde lllilg 
Houston, TixiiH 

Rim fornivrt—IVhhh nil? n/riolently 
hold tuk^diir Ihi I lids of rod HrrtmnH, niid 
may bu quitkly appllnl or dctnchpii thm 
from. Palint 16946D8. E K Thomas, 
Deiioyu, Oklu 

Dn-p AND Siiaiijow Wfxl Oytindfh Pro 
TKCTOB.—Timing niciiiiN for pnvuitiiig tun* 
scale, fuim], cte, from liil< rfcriiig with tin 
opcrntlim of tho plmiget und ralvis. Pntnnt 
1804746 A B Mutller, 103 IsiiTmIIi Ht 
San Antonio, Texas. 

l*BflCKMS vox HkPAEATING nYDRiil'VRRnm 
rwiia Off Bfarinu Kvutii—H y imuns of 
water stetim and uKltatlon in n r1o»*d con 
talhcr mid cornUtetl open coiitiiinrni. Put 
silt 1604796 0 J Rookwoll 138 So Staf 

ford Avi Huntington Pnrk, Cullf 

BLvcniNr vtiu HtvuHirro riANnii-ji to 
Baheeth —Fur containing grapes i tc-, pni 
vidlng means for m^iririg the hnndlr torfiii 
nals adjuieiit the rim und dtnehing tin m 
In position PuUiit I'iOnHQfi. C L Kirkm 
brodo. Ripley, N Y 

ArPAE.mH VfiR DBYiifG Eouh—W hinbv 
the rcsiiltiiiit prtsTuot will be more soluble 
than Is nsnul, purtlinilarly rnirh prmhicts 
as albumen nnd whuln (ggs. Putent Ifilgi. 
778. U R Tliirkson c/o nonnlagson Bros, 
lj06 Hudson SL, Now York, N Y 
j Appaeatth roE Ppttiho Abticlkh —Such 
I as vogctnblos and fruits, by a direct nppli 
Icutlnti of heut, without ilitmaglng the bi^es 
of thn articleH. Patiiil 16M064 J Q 

! Leavitt, r O Box 364, Ogden, Ptuh 

PiHToN Rieo—I n which means of conneb- 
doa between secdons lu provided to lock thi 
samo togothi.r for rndlol expansion or con- 
irnednn Patent 1696800 O H Taylor, 
Bilozl, MIm 

Gate.—H aving mechanism adapted to be 
opprsted wltbont tbe driver of a vehicle 
having to dismount or stop the vehicle as It 
pnmea through Patent 1606624 M H 
Poole, 616 7th Ave , So , Great Foils Moat. 

Lubbicant Pup— With spring pressed 
plunger, antomatlcally regulating the flow 
of lubricant, wliereby the volume will be 
practiciilly conntanL Patent 1606157 U 
B. Hoover, Route 8, Wabash, Ind 

OoBEB.—For apples, tomatoes and other 
fruits or vegetables, the apparatus will not 
only cut a rlrcnlur opening but will sever 
the core Patent 1606068, J Q Leavitt, 
P. O Box 864, Ogden, TTteh. 

TtpeBab MicTHAMiaM—Which win pro¬ 
vide for power where needed, and speevi of 
movement where speed and not power la must 
dcslmi Patent 1696847 A N Woodruff. 
Box 1997, Washington, D. C 

Clutch— Especinlly adapted for uw In 
wen drilling, providing an Intern nil y ex 
psudlng clutch capable of adjnntment to 
nompeiisate for wear Patent 1604105 J 
W Miller, 311 No Raymond Ave, Pasa 
dona, Calif 


_Pertainin g to V ehicles 

VABlAllTJC-SrKKD-TBAIVSMlSSlOIV MECHAN¬ 
ISM —Which cun be adjusted while the drive 
member bi rotating to render tbe mechanism 
Ineffective, or to glvo varied speeds. Patent 
1604763. B, B Rayner, Box 381, Plqna, 
Ohio. 

Attachahuc Blade.—A dopted to bn at>- 
pH«l tu difftront lyiudi «f nnn-skld chain 
devices, suth ns ure iih«I for automobile tires. 
Patent Jft9496a A O Hartnng, c/o Q 
Breutr. Mulpu 671, Buenos Aires, Argen¬ 
tina, 8 A 

Hfvick toe Mounting Hihe VriutJEE 
Whioxs - By which the whet I mny b« slid 
easily to bring tin stud open lugs in the disk 
In registration with the studs (urrled by tho 
hub Patent ir.0fi9.3n L I Slevcn, 1461 
45th St BnM.klyn, N Y 

HPAminiiT wm Motob Vkiiicieh—T n 
which tivrt wuinen of light und two rertedoTB 
are employetl iu eiich unit inch fucuswl 
upon difftnnt istrlloun of iho road slieod 
Fatent 1"i!»r,173 IL B Sttert, Box 235 
Bapulpn Oklu. 

! AmmoBirK HEAnuonT Contbol. —A(S 
tuatil by the movement of the sltcnng 
wheel, throwing the light upon the rood iu 
the direction of turning Pstont 1696879 
iH, Belinda, r Btsiiguord aud F Bchlueter, 
10781 Vluewood Ave., I>etrolt, MSdL 


Olamt^Fop exerting prmauro on tires 
during \ ulcfiitixing, thu iimxlnium uf pres- 
■iin biJiig ixirtofj at ii plurality of points 
bv a kiiiglp nuariH Patent 1595914 E- 
Nwthr J45 \\ r».3th KL. N.w York, N i 

TavuhR lIoiHr am. Poiiij^b WTilrh 
will traiiHUiit iKiuir from th« < ngini of the 
(raefur to uio moI of tli< miller fur rHiMng 
ur lovMniig llo Kiiiiii Patdit l^llTiINlCi! 

Mujtr J t9 I' ''uh Si , Itr^mklyn, N Y 

I NivvasAT l\Mkn —Partlciiluriy 

iiH itppliMl to tin froiiL wheels hi lug dust 
prrHtf, nif.M'fl I'tiinpait Hiid having little 
inflm act' on tb< mIii rinj, PntMil 1^14103. 
M G Ml \inIj, Ihn J))1, FriiltiiMa Station, 
Oakluiul, Tullf 

AUtoMOiiiLt 1<(K K —For iiHT In connec¬ 
tion vhUli lln Np'i riiik nppnriitiis by means 
of a iitrmiiratlon Imk thin by avoiding keys. 
Patent 15fM<mi J Clifford, 16.19 lt2nd Ave.. 
Oakland, Fulif 

OlVJMRB Fob VUTOMOHltf nPADLEGITTS — 
Tmmoilinti ly uMwiciatei] w ith tliL reflector, 
hnnkliig the llglit rays at tlieir sourct! rather 
than whih p ishtiig through thu leus Pat 
uht 1MM673 L J Hmythe and A, Kerr, 
PsirbaiikH, Alaska 

HTnoiiNu \\ nm TmurtriK and Hpabx 
f^jNTKuL—Which may be opt rated by tbs 
driver's hands without in any way shifting 
tho iH>sltlnii of the builds on thn wliceL 
PuP nt 160.1876. It LearmoiiL Box 9, 
Boorowa. Niw Hotitli Wales Australia. 

Motob IfiirtiA W hixl.— Moro particu¬ 
larly of the disk tyiie, for fncilltntlug the 
holding removal, and rejilaei.meiit of pam 
marie tires, and preventing rutnry movement 
ofUndisk PnPnt 1396097 L W G Grleveo, 
c/o Grieves Rapid Hcmountablo fjock Wheel 
Co, 01 Queen 8 l, Auckland, Ntw Zealand. 

VriTTILATINlI PEVICE FOB VEHICLES.—Tb 
which mLoiis is provided for conveying fresh 
nir Into olow‘d veblclcR and forcing tbe fonl 
air ouL witlioiit causing a draft Patent 
1606064 A Blortlmer c/o Michael Clancy, 
8268 R Green Bt, Chicago. lU. 

Device pub The in Aojuhtinq Foot 
Bbake 8 —WHiich holds thn foot pedal of au 
Biitomohile in projicr position while tl^tea* 
Ing tbe nuts on the springs of the brakes. 
Patent 1606834 P Herbert and J ML 
Wlth<s% Box 140. RumfonI, Me. 

Pump—F or fureliig air Into an autmno- 
bile tire, and having novel means for sap. 
plying lubricant to the moving parts of tbs 
pvimp. Patent 1606356. R D Hnidica, q/a 
Red Giant Tool Oorp., Lynchburg, Vo. 

Antiheid Dpvicr.—I n the form of qn 
attachment for v'chlclc wheels, espedallj au- 
tumobllcs, for nsc when the psvement Is Joe 
coated Patent 1696790. K R. Blum, ZM 
Bromlway, New York, N Y 

VniicLK Running Boabu.— By raeana of 
which dirt and the like may be acraped from 
the shoes before entering the ear Patent 
1397638. C L. Vincent, 79 Carmel Bt. New 
Haven, CVmn. 

Antiskid Chain—W hich can be readily 
adjusted to any onllnary tire, and provldea 
means for taking up slack after tbe device 
la pusitlonefl Patent 1597696. C A. Hart- 
fieC 2008 T^zlngttm Ave, New York, N Y 

Traveunu Advebtisinq Dcviol—I n the 
form of a vehicle^ which affords facIllUes 
for supporting a plurality of rotary dlaplay 
units operating at spaced Intervala. Patent 
1097202. J H Bloodgood, 8210 Nu A St, 
Tampa, Fla 

Automobiik Pibecttion Rzonal.-'A sim¬ 
ple nnit which con be readily attached to or 
removed from, an automobile, and operated 
from an enclosed cur Patent 1607624 B, 
Schumcl, 8414 80Ui Bt. Wuotihaven, L. I, 
N Y 

TRAPINKIB fob AuTOMOHIU^ FUlOBfl — 
Whbdi may he sppliiil to sny part of tho 
floor, readily npcnnl aud automaticnlly 
dosed, or atiJustiMl to remain open Patent 
1597660 G W BiirrinKfir, Lawrence, N Y, 


_ IleMl gns_ 

pKftli.N KOH A IVvii’m (^APIP—Patent 
7WtlO —i; Hulk hack, Ihivimm, Mich 

IIEHIGN rtiR AN AUTOJIUHITX SlGNAT, 
rAfliNU.—Putt »t 79770 J Martin, 440 
Lewis \\f . Brooklyn, N Y 

1>kh1(in >-ob a Box — PntHiit 70774 F A 
l*upc!iaH. Mdlraw, N A 

1>EHIGN FOR A W'OVtN FaHRIO OR RiMlI AB 
Artktjw'-P uteiil 7*»TS2 L Itluhni, c/o 
Phwnlx Mfg Co. 49 Thomas Bt, Nsw 
York V 1 

Design FOB A Box —Patent 70607. F. A, 
Porcbai^ McOraw, N. Y. 
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The Story of Steel 

By J. Bernard Walker 

Editor Emerutu, Satnnfic Atnencan 

Tf one were t(i nimr llio ni<mt important iiiiltintry in tlie United Scttet. 

hp would be safe iii nanniiK that of hIp« I Jo {uit this llniUKht in ihr words uf 
thp aulhcir of tin ihi*vc biHik U the wnlir n askpil (n name the principal 
a((cnl ID the euormnuH tiruwih in wpqIiIi of ihm rouiilr> during the jiast iwu dec 
Rifrs, he would uiilusitdliiigfy luiiut ilip vaM iron diposits of the I^c bupenor 
region and the constijinnt pinnomenal growth of uiir stcc) industry** Nature was 
cKtraordiiurily gtiiproiis win ii she woa pn paring tin* P mtury of the United Slates 
aa a habilalitin and ilt vi lopiiiriit of man Nowhrr* in the wide world ii to be 
found such an aggn gallon of rn li, natural Ti'Huuri pm- forcgls toil, riven, water 
power coni, nml oil to say nothing of niiniTals Of all these, perhapa the most 
amazing wp hid nliuohl suid smsatinnol ia ihv. eiinrmnUb de|MauLB of unoaiial 
rich iron ore B\crugiiig SO p< ret ill pure iron whith extends for one hundreil miles 
or more north of anil parallel with the norlh duirc of Idike Supi nor ^fhe Story 
of Siixl,” u an attempt to deal with the larger osjii*! is of the vast alrel industry 
111 surh a way that the nadir—whither hr be lpclinii.ally liiHtructwl or nol^will 
be parlirulurl> informed ujtnn a subjrrt of univinul iiilrrist Preparatory to 
writing ihiB book, Mr Walker huhIp an cxteiideil irip throughout the properties 
of ill* United Stall's Steel Corporation and hjs story js based upon wliai ba ouw 
tliToughout tIuH journey of Mvcral Hiiks duration (rum tin* immng of the ore 
la the Missabc Eangc where tlir lainmii Hull Kust Mine opriu il« huge gap— 
an excavation many tunes larger than tlu ( ulebra Cut, Mr Walker folhiwa the 
ore to the vast ore dorks, wlierc on a lest some 14,000 tons have lieen loaded into 
a ship in 16'/^ nunules, llirn accumpuiiyiiig the ore on its trip down the Great 
Lakes tn the Jilost furiiacis at Luruin, Cary and chfenherc ^parate chapters 
are given to the smelling of the ore in the blast furnace, the treatment of the 
molten iron in the Uesaciner converter and in the open hearth furnace and the 
electric furnace, to turn it into steel in llin bhape of the ingot Ihen fullovr a 
Bcrieii of cluplen on the iiianufaclure of the steel into tlie prim ipal fjnialied prod 
ucu of the steel industry The human side of the Industry Is dealt with in chap- 
lira on safely and giinral welfare worL Although tlie study upon which this work 
U written was conhiKd mainly to the activities of the I'nilcd Slates Steel Cur 
poration, die general prai lice In slixl making is so similar throughout the in 
duMtry that these cliapli rs may be taki n as truly rcpreMMilatlvc of die industry 
as R whole The style of the book is charactenri'd by the ilarity of ilicllon and 
touch of imagination which disliiiguisli die aiilhur and the immensity of llic 
vurlnus planla and the truly seiiHaiional hire of tho nuicliincry employed are here 

vividly and entertaiiiiigjiy set forth When it ih Imriie in mind that the steel 

InduiLry i« luiiiing uut fiiiislied pruduits at tho rale of over forty mitbuii tons per 
annum, it will Ih. naliznl that a large forip and much knowledge and skill is 
needed m disiributing ibis hiigi tonnage from the time it reaches the loading 
platfornu at llic hnisliiiig end of the mills This jiiijHirtant work Is ilcacnbed in 
a chapter enliilcil, 'Distributing the (inislietl Pnidua** The last two chapters 
on (he marketing of otrel and the rinaming of the iiidiwtry, written by Edmund 

Drown, Jr, add greatly to tlie value of llus work I’ublislird by Harper Drothers. 


^3 IS postpaid 


Science A life 

By SmUm 

[liembiLry Unlv of 


Prof Cbembitry Unlv m Oxford 
As a Nidwl Prizeman in ( hpiniAiry, 
the aullnir aileinplR to slmw how our 
knowledge and cnnlrul of the inanimate 
world underlies all the polentiolilies of 
life A unique and profitable vit wpuinl 
Piipular Id lures drlivend at the IJni 
vrrsity of Aberdeen I'uhlinhcd by L 
]’ Dutton C^i 1415 posituiid 

American Private SrhooU 

By Barimr Sargnt 

A moat cuniplrle baiidiMuk giving 
extensive infoimulinn < lasMifidl in sc 
cmtble manner of I^SOO si hooU iiicliid 
ing a “Who's Who" in srumdary etiu 
cation Published by Author |6 20 
postpaid 

Cfacmistry In the WorM*n Work 

By H B. ffoew 

Kdllor InduMt, A Enar ChemlMtry 
A lonirllmtnr in the Scientific Am«ri 
can on this subjrrl the author hen ex 
tends the wnlcr application in hU fadio 
and tnneliisivr style Those who rn 
joyetl hib uriielps abould read this Ixsik 
Publishtd h> D Van Nosirand & iM 
13^15 postpaid 


Popular Guide to the Ilcnvena 
ByH S. BoU 

Pruf AniruDumy Unlv of rxmbrldjrb 
UtfvlM'd br Rev r Fb K. rhiuir». 

Bccy R A S 

This fourth cilitioii is a e^implcle re 
viHinn of this well known work and 
brings It in line with the aimn and 
mrlhoils of recent research Published 
by D Van N<»straiid & Co t? 70 post¬ 
paid. 

With Seaplane and Sledge In the 
Arctic 

By Copipi B m mmy 

All who enjoy sionrR of adventure 
will find this tale of the Oxford Uni 
versity Arciir Fxpediliun to North Fast 
both Issciiiating and Wonh while 
Tf adiiig Published by George H Doran 
Co 96 20 puHtpaid 

The Steamer Bpok 
ByE.V MWkM 

Much of the Ion* of the sea the 
nuuriesl icrnw of ships and navigators, 
together with well selneted verse and 
■nines makeH thin little volume partir 
ularly adapted as its title suggests. 
Published by Dodd, Mead A Co 92.65 
postpaid 
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CAR 


Distinction ' A mm or i mou r miy gain 

notoriety even popuhrity almost over ni^ht 
ind lose them just as quickly But distmc 
non comes only with timt ind i long senes 
of nc table achievements 


The distinetion which Packard cars enjoy is 
the rtsiilt of more thin a generation of leader 
ship in engineering ind in bt>dy design a 
quarter eentury of patronage by an illustn 
ous clientele 


these whe wish an indiMelual listinetien T( 
them Paekird eflirs the misterj leees cl tie 
t rem St I ( dy dtsij^ners an 1 unlimitt 1 eh lee 
in c hr t ambinitiens iijhtlstery ii ] the 
refinenui ts c I equip ment 

Thus th se will w a jld 1 1 1 the fin il tc i h f 
luxury and perse nihry tc up reme rnf rr 
leuity ml distinetim can ^ratify their till 
mate lesirc in i euste m built P ickird 


/VK T//r f t \ H O II \ 


Pride 111 Packard ownership is n itur il ind few 
would care to chan(,e the famous lines which 
proclaim their ears as Paekards But there are 


PACKARD 
















Five big railroads are 
ulrrady using thui nrw type 
of locomotive Developed 
jointly bj the American 
Locomotive Compan>, the 
Ingmoll Rand Company, 
and the General Electric 
Company it ii a iigniftcant 
rumple of what cu ordi 
nated effort can produce 


On its initial trip from Schenectady to Chicago this 
Oil-Electric Locomotive, running light, traveled at a 
cost for fuel of less than 1 cents a mile—832 miles 
for $11.90. 


Half a pint of fuel oil will drive 
it a fifth of a mile. One operating 
official estunates that this loco¬ 
motive will save the Chicago & 
Northwestern Railway more 
than $10,000 a year. 


Important economies will be 
effected by the railroads through 
the use of these locomotives on 
branch lines, in switching, and 
in other services. Whatever helps 
the railroads helps the nation. 


GENERAL ELECTRIC 
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CUANE VALVES 



Carnegie Steel Co. chooses Crane cast steel 



\ ( rtnp ilmwrr «ilh \ ill¬ 
ume rrgiiliitiir to inctrt ^ iiri- 
■ lioiis III «atf^r pressure 


IHstorians, marking man’s progress by his 
Use of inctaljii, call tins “tlic age of steel ” 
The storv of its ntili/ation, from the days 
of llie Toledo suord-blade to our sky- 
strajMTs and ships and iiiighU river sjians, 
is a romantic epic of luh aiiciiig knou ledge 
Toda\ , the high Inbulc to any material or 
prodiu t is to saV that it is as strong as steel 

Among the pioneers in this country to 
produce east stetd Nal\es ami fittings was 
the (Vane (\) Witli eharaclenstir thor¬ 
oughness, theliest methoilsof manufacture 
have been carefully evolves! To enable 
the exact eontrol of tem|)emture which 
(^rane deems essential, only electric fur¬ 
naces are used Kv cry step in the produc¬ 


tion process is paced by chemical analysis. 
The molds of ver\ refractory sand are 
baked, and the flasks are extra deep to 
allow generous risers, insuring tight, solid 
eastings Finally, correct annealing and 
slow cooling relieve internal strains and 
give hne, even gram 

Hence, it is not surprising that for their 
power houses, the masters of steel clioose 
valves and fittings of (Vane electric cast 
steel. In your own plant, its unfailing de¬ 
pendability may do no more than insure 
safety by the widest possible margin Or 
for your home, you may need simply a 
sink faucet or a radiator vralve Alivays, 
if It IS quality you want, specify Crane. 


Abovr a view m the Curia 
boiler bouse of ibc Camegw 
Steel Co. Rankin, Pcniujl- 
vama. showing boiler leads 
and main steam header The 
valves and fittings tn of 
extra heavy Crane ctecUio 
cast steel B Floenheim Ic 
Co, Pittsburgh, wera the 
piping coQtractotfl. 


CRANE 


PI PINO MATERIALS TO CONVEY AND CONTROL STEAM, LIQUID, GAS, AND OIL 

WRITE CRANE CO , GENERAL OPFICCSl fiSfi 8 MICHIGAN AVENUE. CHICAGO 

Branchti and Satts Offices sn One Hundred and Fifty ffiae Cities 
Atf/fontf/ Exhtkis Booms ChuaxP, Arv York, yftiansie Ci/t, Smrn Franetsco and Mantreai 
IBorks Lhteaxa, Bridgeport, Birmingham^ Chattanooga, Trenton, Montreai add St Johns, $jte 
<.RA\t rxiVlRT CORPORATION N^W \ORk S\N FRANOSCO MEXICOCITY HAVANA 
CRANbUMlTFD CRAM- BLILDINc. 186 Bt WI-R HAI L SQUARE MONTREAL 
CRWt-BFNNf^TT Iti,. LONDON 
C'lCRANL PARIS BEtSSEU 







344 scsiF'^Marked Ball Bearings on 

Fourdrinier Save Over $9,000 a Year 



O VER four years aKO a paper mill m Massachusetts installed a ]i6'mch 
Fourdrinier. shown above, completely equipped with fflCSlf' marked 
Ball Beanngs, except on press and dryer rolls — a total of 344 bcanngs Since 
the installation, this mill is **Bhowing a saving of $1,17440 in lubncation, 
$1,07507 in maintenance. $1,13785 in wire cost, and $5,49071 in power, 
amounting to an annual saving of $9,978 04,'’ states the mechanical engineer 

''These savings do nut take into consideration the reduction of loss in 
productive time when putting on ntw wire," he continues "Furthermore, 
because the machine runs so much more smoothly and evenly with hall 
bearings, the paper manufactured is more even in quality and finish " 

Certified Survey 1605 gives complete facts on this installation 

aCSlF* INDUSTRIES, INCORPORATED 

165 Broadway, New York City 
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in the 

Union Ice Company Fleet 

fnm dw Unkm k« C ni»aw j i 
*'Our companr hu tak opmiioo ■nm- 
IT itx Inmiutkinal TnKba,Two m our 
RanopUnc ira now fntahinc ihalr aavanih 
Ttu of Htvlot Wa hava a flaat of Intar 
iMiloaali optrmtliig In our San Frandicu 
cUhvarv whara dua to hdb and cottMa 


iha 


___ _ , ramlrao 

vakklaa tai hnvy dutr atcvlca an i 


jlramanci oa aiotDr 


* WaarawaniatlidBdvididitpaffotm' 
anca of ihcae irw.lu and arc plaaacd 
to Bcknoirlcdiia tha aatUliKtoiT aarrka 
which tha Harvaatar Comoaiiy U caodata 
taia from ki varloua bcancbca,** 

(Sunad) 

UNION ICE COMPANY 
M H. Robbliw. Praaldani and Ocn Mar 


Ice Delivery 
in Sunny California 


U P THE steep hills of San Francisco 
widi heavy loads of icel Hammering 
over the rough opbblcd streets that try die 
fibre of men and trucks! 

Seventy-six International Trucks serve 
die Union Ice Company whose plants and 
trucks are scattered all over California and 
Nevada. After seven years of the most stren^ 
uous service from its heavy-duty Inter¬ 
nationals the Union Ice Company Is 
adding more and more Intcmarionalstp its 
fleet. That tells volumes* 

Here is added evidence of niggedpowert 
and plenty of it. And here is proor^ the 


606 SaMiCHlOAN AVB. 



climbing ability of International Trucks. 
Thousands of other owners use that ability 
on hills. Others use it to haul rock and eardi 
out of excavations. Others to pull loads 
duDu^ hub-deep mud of oil fields or to 
bring timber out the forest 

k^y are the stories toldt by owners and 
drlvertof the climbing ability of their Intefw 
nadonals.YctpoweraIonedMnocaocount 
for the success of International Trucks. 
Power is backed hy all the ocher qualities 
diat the Harvester organisation has learned 
to put into trucks duou^ more than 22 
years of truck building. 


fwmgliil frmm I — Mnami M iiur C imS m f 9 raUra ^ mi n miii t §,mmJ tkt McCunMcfc-Ptiri na InSMUri M l Y a rt i r , 
S.r u .J liytlw wrlTt l Mc j a a Owiifi ^ i w i i tfwdb Mw Icu ur g aiilM ri — t2l hrarneluMlmtk^UmaiMmmamdlT 
In CiiiurfB-riht /mrtktryom fnm mm m awr yomgMtm MochMu Wrttt n —p f rti J iiartpi lM I 
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ScientificAmeri<^ 4 i^ 

THE MAGAZINE OF TODAY AND TOMORROW 


NEW YORK, DECEBIBER, 1926 

CHEMISTRY 

B elieving thAt there is no field 

in industrial effort today more 
fraugcht with possibilities than cherais- 
try—more particularly industrial (hem- 
istry—it is with mudb. satisfaction we 
announce that beginning with our Jan¬ 
uary uiue, D H Killiffer, Secretary 
of the American Chemical Society, who 
IS intimately in conUul with all that 
transpires m this field, becomes a reg¬ 
ular contributor to the Siirntiric Amer¬ 
ican He will have a department in 
which mil be noted each month the 
latest announcements and farts of in¬ 
terest upon which authoritative com¬ 
ments will be made. 

THEORIES 

W E receive about a dozen theories a 
day from people all over the world 
Theorhti of lhis« theories of that, theo¬ 
ries of everythmg from a sub-electron 
to a hyper-super-universe They arrive, 
generaUyi in the form of an elaborately 
prepared manuscript on which someone 
has pul literally hundreds of hours of 
thoufdit and preparation, most of which 
IS wasted. 

Our readers do not see these theories 
for few if any of them come to us sup¬ 
ported by actual laboratory test The 
anaent Greeks attempted to reach truth 
by reasoning alone but they went for 
astray. Mo^m science says, ‘^Ask Na¬ 
ture by making an experiment** Ibis, 
few of these iheorisU seem to find 
necessary. 

When, however, a theory has run the 
gauntlet of the various scientific socie¬ 
ties which are made up of profeHionol 
aaentific men, and has at least received 
considerable notice—even if not accept¬ 
ance —then we often publish a r6sum£ 
of It, accompanied by a frank statement 
ooncemiDg its present status. 

BAIT 

W HAT bait would you use to catch 
a mountain lion? 

Catnip 1 

The Biological Survey is using it 
According to Dr, A K. Fisher of the 
Economic Investigation DivuJon of the 
Survey, catnip has a peculiar lure for 
all members of the cat tribe, except the 
cheetah of Indio. One drop of oil is 
diluted vnih ISO drops of petroleum, the 
dilution, os in the case of attar of roses 
and other perfumes, increasing the 
odor. A drug firm in New Yo^ has 
been urged to produce catnip oil not 
only for the Survey but for private in¬ 
dividuals who desire to trap vnld ani¬ 
mals. 

It only goes to show that domestic 
Celines an no mon distant from dirir 

wild cousins than we dvillaed humans 

an from oura. 


Edued by OR50N D. Munn 




In This Issue 

Gernu That Carry LampB 

F'ireflies, glow worms, luminous hehis and other animals pro¬ 
duce their own lights Even some bdcterni do it and they do 
it more rffiuently than man does it with hia rleclrn lunipb 
New research has thrown more lidit <in these tiny tonh 
bearers. The story is told on page Ilk 

PUmning Still Larger AirrhiM 

Government technical bureaus have designed two giant air¬ 
ships for the Navy, iwKc as large as the Loy dngc/es, and 
wiln a radically new design—shorfei fat and *Miu\uiu*' They 
will be filled with helium, armed to the teiih and much 
stronger tlian the ill fated Shenandoah On pagi 118 a gov¬ 
ernment authority explains the new plans of our Navy 

Noi a *^Deaih Ray^ 

A remarkable new ratliode-ray tuBIrSvhirh kills small animals 
has just been announced in the pre8>- ^ready many errone¬ 
ous and even nduuloub blatements havwdbeen made about it 
On page 420 you will find a ifaormighly accurate, authentic 
account of thi^ marvel, with the sensational nonseiibc left out 

Golf Conirover$yI 

When golf fans fall into an argument the re^t of us stand 
bock and watch the fun a^ the fur flics. That is what has 
happened m the lolumns of the Scientihr American In our 
August issue Professor H H Sheldon said one thing—now a 
golf ballistician tia)s another Turn to page 426. 

MORE THAN 200 PICTUHF-S 
CampUtte table o/ conieius will 6e found on papa 470. 


For Next Month 

Dredna 

Nobody knows yet how we think; there ore only theories But 
we are rapidly learning more and more about the develop¬ 
ment of that marvelous or^ called the brain Next month 
Professor G. Elliot Smith of the University of London, famous 
anatomist and anthonty on human evolution, will contribute 
an article, revealing new knowledge concerning the hrain. 

IThol Tim a Tire? 

Largely heat—the heat generated when the tire bends at each 
turn of the wheel This beat gradually oven ures the tin and 
It becomci decrepit. New waya are being sought—and found 
—to overcome this Next monOi D. H Killifer, well known 
chemist, will explain them. 

Telepathy, Mind^eadlng: Fake? 

Sometimes, at least, it is When demnnstratnl on the stage 
It IS quite certain to be faked. How the prnfrssional mind 
readers dial circulate among the audience and read thrir minds 
actually signal to their confederates on the stage forms the 
nucleus of a brilliant account by Dr. Walter Franklin Prince, 
Research Officer of the Boston Soaety for Psyihic Research. 

Other articles on Fossils in Illinois, Inventors Who Have 
Made Good Commercially, Children of the Sun, How the 
Bullet Identifies the Cnminal; Wheels Made frcmi Steel 
I-beama; Unit Automobile Bo<^, The Rising Tide of In¬ 
sects, Astronomy; Radio 


MORE THAN 200 PHTTURES 




Do you like (acCi? Not half tmths, not 
but the atatammlB by tfaa 
what the world’s dunken 
it Tbm ie one way to get 
$4 rar a year’s subecriptioD to 
die ‘ 


EIGHTY-SECOND YEAR 

FAOLUTIUN 
told you <«)* 

” Wc pridicied that the Tennesseo 
evolution Inal would boom evolution 
among the It hu^ Read this, 

from the New ^ork Timed “Frank 
Cummings wint to jail again yesterday 
for stealing a bonk It ])aiwin*s 
‘Origin ol S|M(i€»s’ Hr told tlie inagib 
trate his interest in evolution doted 
from the 'Monkty Trial* in rmnessee” 
Until that fdinoiis (.vent warmed up 
the Looling (solution tonlroverny it is 
safe to <siv that Cummings did not 
know what evolution meant And now 
he ih in jail for his zeal cumerning it' 
Wc hope he will there lie given the full 
opportunity to read “The Origin of Spe 
CIO ” To Im frank, we have read more 
lively works on (solution Perhaps, 
though, if we were sent to jail I 

WARNING 

^I^IIOSE human blood-suckers, the 
^ promolcrb of worthless stock-job¬ 
bing (orporatioiis, arr now said to be 
getting ready to capitalize the ununuslly 
great volume of reteni newspaper talk 
concerning Ameruan rubber growing 
potentuliUes. (fuayale, a Mexican 
shrub, » to be the bait, thinks the 
India Rubber World 
Ouayale will furnish rubber, al¬ 
though too much by far has been said 
in Its favor What the small investor 
may omit to m-t is that a corporation, 
organized ostensibly to exploit rubber, 
may possibly regard this os the lost 
thing It intends to do To sell stock 
there must of course be a plausible 
pretext And now that the people have 
beim hearing a good deal alraut rubber, 
that commodity furnishes a glorious 
pretext fur the crooked stock jobber 

LOCOMOTIVF.b 

T he newest locomotive of the Now 
York Central Railroad, Number 
12U0, during a recent test, pulled a 
train of 108 freight cars at a speed of 
32 miles per hour without the least in¬ 
dication of strain Although this new 
leviathan uf the rails is of the electric 
type, she ralln to mind one of the 
former crack engines of the same road. 
Number 999 Over 30 years ago, this 
engine set what js believed to be still 
B world*s B|>eed ripcord by tiaveling at 
a rate of 112? miles per hour Num 
Ixr 999 IS now retired and on exhibi 
tion, but about five years ago, she had 
been superseded in pavrnger work and 
had been reduced to the lowly occupa¬ 
tion of hauling milk trams over the 
ume rails that she once ruled Thu 
prompts the thought—what manner of 
Engine will surpass the power of Num¬ 
ber 12fX), and what will be her final 
occupation in railroad service? 
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New heavy-duty efficiency! 

Speed, vibniaon end heavy loads are factors which must 
be reckoned with In installing beanngi on many types of 
machines Including rotary fimt and blowers, rota^ pumps, 
wood pulp chippers, band and arcular saws, flow mill 
machines, and countless others# 

Joncs-Willamette Ball and Socket Bearings are sdf aligning 
and will stand up perfectly under the most severe operat¬ 
ing oonditmns. Vacuum circuiation of oil within d&e bearing 
its^ an exclusive Jones-WUlamette feature, cutstoamin^ 
imum power losses due to friction. Snrpnsiim oil economies 
result, since die lubricant cannotleak out ofmese bearings. 

And such proof of bearing inefficiency as overheatinik cu& 
dng and excessive wear are unknown where }ones-Wil* 
lamette Bearings are installed. 


Willamette Iron & Steel Woriu, Pordand, Oregon 

MouaMMk BtSidhx Su ftwaWo L C Bmkh Bidlilhig S—«h 

(JonesI o 

Willamette 

VACUUM CIRCULATION 

Bearings 


Mschtnsry aisiiiifKtiirsrt la various 6rids are astag disse 
drcn l a ri o n baariBy Ifyoaptoathspi iirhi ss of aswa gnlpm s e , 
• JoaspWOlBaiM ' Wa eaa sopply TM i«pla» 

aasat baariast in stBadiM aad sparial tr^ to Sc piarfitnary now la 
A few suA jastallatloas in year phnt wUI tall tfarif < 










Thomas Alva Edison, One of the Fli st Radio Experimenters 

In the year 1875, Edison conducted a aeriea of experiments i^ith a form of elertruily that had 
not been knom before that time bo new and so unusual were his results that the now great in 
ventor gave the name of ^ethenc force” to the discovery Little did he think at the Ume that he 
was hovering on the brink of a system that within the span of his lifetime wa** to nuke possible 
commumcation around the world without the use of connecting wires ll is to be regretted that 
Edison did not further hxs expenments, for if he had done the de\elopment of radio comrauni 
cation might have been speeded up by many years. Later in his career the wizard of elrctnrity as 
he has come to be known, disooverm that an ucandesrent electric light bulb was doing more th in 
giving out light He found that the filament waa producing a quantity of electrons and that the tl c 
tron stream would carry a current of electricity Hut hire again he stopi ed |ust short of o n ibicr 
achievement and left the development of the radio vacuum tube hHost tunctioning depend d on the 
electron stream that he had discovered, to later investigators It must 1 remembered however thil 
in radio as m many other fields, Ldison I is bliztd the wiv 
















Ix>oking Straight Down on the Crater of Mont Pelee 


V^hal jJops Ml IVIee Jixjk like now ^ * one ii promptid to ask when the 
ttinhlr outbuiM I that \olcanu w spoken of II was on May 8, 1902 
that tills \oUunu «<ituutcd on the Wot Indian Island of Martinique, burst 
into a great eruption whuh utterly overwhelmed the city of St Pierre, 
killiiip tOOOO and sparing but a single soul, a man who had taken refuge 
from thi herv bhhl in a iiiasonrv structure Today we may fly o\fr the 


grim rrater in an airplane, observing its nearly quiescent canldron* In 
the illustration, taken from a height of 4,000 feet above the summit, or 
8000 feet above the le\el of the sea, a cooled and hardened stream of 
lava may be seen . At numerous places small aieos still show slight 
activity in the form of steam and gase% while the crater’a nm shows dis¬ 
tinctly, broken in only one part of its circumference 
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The Multiple Eyes of Insects 

Insects Have Many Eye-lenses. Do They See a Separate Image with Each Lens, or a 
Single Image as Does the Human Being? Recent Experiments Show that 
Certain Established Beliefs About Insect Vision Are Wrong 

By H Lltrmgham^ M A D Sc 



exactly how an insect sees 

Our own eyes produce on the retina or nirvous 
layer at the back of the eye an inverted image of 
the whole field of view ju^t as doe^ a tamera lens 
on the film or focuaing screen at the back of the 
camera Through interpretation based on expert 
ence we are not conw^ious that we see everything 
upside down 

In the eye of an insect each lens undoubtedly 
produces an inverted image and early experimenters 
ha\ing seen these images by looking at the back of 
the layer of lenses with a microscope not only con 
eluded that the insect must see a multiplicity of in 
verted images, but they photographed these images 
and published the result as a reproduction of the 
kind of view an insect obtains 

It was of course necessary to suppose that the 
nervous mechanism combined all these images into 
one In spite of excellent anatomical research by 
Grenacher and others, the first really reliable in 
formation conoeming the action of insects’ eyes was 
given by Exner, who worked out both practically 
and mathematically the true action of the facets of 
these compound eyes 

Two Kinds of Insect Eyes 

Figure 1 shows a section of the lye and part of 
the brain of a small ‘ tortoise shell” butterfly At 
A is the external or comeal layer, consisting of a 
great number of lenses about 5 000 to 6 000 in each 
eye Lying beneath each of these len^ is a second 
ary lens called the cone The cones (C) are em 
bedded in a mass of pigment which serves to prevent 
the light rays which enter one cone from interftr 
ing with those entering adjacent cones Path cone 
Upers off mto a delicate transparent rod (called 
the rhobdom) which passes inwards towards the 
brain and ends near the membrane E The area 
occupied by these rods is marked D At B there 
u a thm layer of transparent material separating 
the lenses from the cones Packed round each trans 
parent rod are eight slender nerves which con best 
be seen in a transverse section These nerves pass 
in bundles (F) to the bram m which are found the 
two opUo ganglia, G and H 


butterflies and probably bees w isps et ccli ra 
rhc&e cones are harder and of a malenal resem 
blmg that in ihc Icnscb They are called eucones 
Now It can be shown that while the pscudoi mes 
have little oplual efTeit except the mere crnien 
tration of light the eucones have a remarkable 



CRObS SK riON OF BUTTFRFLY S FYF AND BRAIN 
Flfim 1 The curted jcternal hyrr of tl >r 7ii g% 
m id the kAo/ top and right of the p rturr The 

brai I iirM h to n the renter Betn e the tu I the 
«mra/ parU ixplauicd in the f rt ai the left A I itterfiys 
eye u quue different from that of an ordt iry fly 

property Their refractive index ^anes from the 
center to the periphery, and Lxnir has shewn that 
they receive the invered image from the lens and 
not only rein vert it but pass the resulting erect 
image down the transparent red iti the form of 
parallel instead of divergent rays 
Figure 2 IS a diagram of a single element of a 
butterfly’s eve L is the lens T the layer of Lruns 
parent material C the cone R the transparent rod 
and N the nerves There is also an arrangement 
of air tubes by which each nerve has its own air 
supply but these are omitted from the driwing 


light whuh fall nearly pcrpindicularly on the lens 
can penetrate to the nervous sjstim In other words 
ea h lens n rds only its own minute poriiin of 
the whole field of \iew and of that it forms a very 
small inverted image As an image it is of no 
value becauM. the cone not having the resolving 
power of a lens merely records the result as a 
minute spot of li^ht pale or dark, according to the 
average value of the light received by the lens If 
one element or fleet thus merely registers a dot of 
light the whole senes of elements will merely record 
a great number of li^l spots of varying intensity 
Hm thin can the insect see^ 

riles Srr ^IIalf»tonc'^ Images 

The reply is that prjvide 1 the elements or facets 
an sufficunlly numerous theie is no reason why it 
should not see very well although only for a short 
distance A picture midi up of light and dark dots 
is bO familiar an jbjcct that we cannot look at an 
crdiiiary illustrated newspaper without seeing an 
example figure d shows two portraits which were 
produced in this wa> It will be seen that one is 
rather coarse Uing produced by a comparatively 
small number of dots while the other is much 
finer in beth shading and definition although it is 
also produ cd by minute dots The onlv difference 
IS that in the finer portrait the dots are much more 
numerous 

Ibere can be little doubt thit insects such as flies 
and dragon flics which hsvi jscudocone eyes receive 
just this soit of image or the nenous layer at the 
back «)f tb« eye and cf c nrst the image so formed 
IS erect and not mverud The evident keen si^ht 
of a lar^i di ig n fly is diit 1 1 the great multiplicity 
of the faicts in its eye Some dragon (lies eye^ are 
said to have over 20 000 lenses Ihew. and other 
insects cannot however sec distinctly at iny (^leii 
distaiur It can lie bh wn that the number of facets 
engaged in viewing a ^iven object vanes irversely 
as the sjuarr of the distance hlwicii ll it bjict 
and the cyr This means that supposing 100 facets 
are engaged in forming the imag< of a irtiii ob 
ject one inch away at two inches or Iv a quarter of 
that number or 25 wculd be av iilabl while at 
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llirer inches only about 11 facets would be used 
Thr d>t tliLrcforc If omes rapidly coarvr 

and leu well dcfintd 

Now let US conM Irr the tucone eye< Here thi 
cone has a citfiiiiu optical t^Trct and, as has already 
1 f eii stated it n (re U the image formed by the 
lens so thit ul ihi point or inner end of the cone 
there IS a mimile bit erect image of tbit part of 
tht fuld of iipw included in the angle of the 
lens Ohsiously a large number of such bmall erect 
images will make up a complete erect image of the 
whole field just as a set of toy Ho ks will when 
arranged in the proper order rej roducc the whole 
onginul picture from which they were mi Exncr 
succeeded in demonstrating this fait ly means of 
his discovery that in the eye cf the glowworm the 
cones are so firmly atta hed to the lenses that the 
ninous and pigmentary sulisiauces can be cleared 
away from the buck of the eye and tbe purely 
optical apparatus examined in an intact condition 

Are InaecU Color Blind? 

By mounting such a prepared eye on a mmute 
drop of dilute glycerine having a similar refractive 
index to that of beetle blood and focusing at the 
plane of the nerves, while some object was placed 
in front of the outer surface of the eye he was al le 
to see the image and al«o to photograph it The 
present writer has repealed tome of Exner s expert 
ments, and Figure 4 is a micro photograph of a 
portrait, taken through a glow worm s eye in the 
manner desc ribed The actual area of the image is 
only about 15 of a square millimeter so that in 
enlargement, much of the definition is lost In the 
actual eye the view of any external object u remark 
ably clear 

The eye of a butterfly can be shown to oct in 
much the same way although owing to the delicacy 
of the cones, it cannot be prepared so os to furnish 
a suitable image fur photography 

lliere has bm muc h discussion in the past as to 
whether insects can distinguish colors although the 
quisUon put in such a way is too vague to admit 
of a Loncibc reply No doubt many insects would 
have no use for the jiower of color vision but 
butterflies associated as they are with their own 
colors and those of flowers would scarcely be ex 
perted to be color blind At least one expemneter 
has however asserted with on alleged weight of 
evidence that all insects ini luding butterflies are 
colorblind bpacc will not permit of a desrnption 



SINGLE ELEMENT OF A BUTTERFLY S EYE 
Fiei Uh 2 H ghly it ogmfird lAu u a o le of the 

leme / hou,n m Aigure f from A to h ] u the ttny 
lent T Me tratupareiU layer C the a ne K the tran$ 
parent rod and N M« nertte At the npht of thm drawing 
we shown crau lecfio i of each of theu parts 

of the somewhat lengthy experiments carried out 
by the writer in the endeavor to throw some light 
on Ihia subject However a brief summary may be 
given 

Inability to see red m one of the commonest 
forms of color blmdness A pure red transparent 
dye was therefore painted over the eyes of some 
tortoise shell butterflies Had the insecU been blind 
to red they would thus have been altogether blind 


MDoe none but red rays could reach the n erv ona 
lajrers of tbe eyes They did not prove to be Uud 
when so treated, since they flew to the li^t, and 
when liberated could fly u a purpoeeful manner 
and alight with precision 

In a further experunent, a Urge bed of aiten 
was choeen os a test, and it was found that the 
purple oaten were the most oonspicoous to tbe 
human eye on account of theu color The butter 
flies also selected (he purple osten in tbe majority 
of coses Photographs were then token of the 
flowers, using a succession of screens which out out 
portions of the spectrum, so that tbe platee were 
rendered blind to red, blue, green, yellow end so on 
In every cose the photograph ihowed tbe purple 
asters to be Uu conspicuous than when all the rays 
of light were in use 

Bntterllke Cm PiatlngBleh Cdora 

Paper modeli of a email ^fnbllary** butterfly 
were set up where the insects themselves were com¬ 
mon Dead and dried insects of the same species 
were also used, and some of both the paper and 
the real models were dyed all bnda of unnatural 
colors Not only did the live inaects pauie over the 
naturally colored modela on/y, but in more than 
one cose, a butterfly stooped to and examined a 
single broken wing of one of the dried apecunens 
which had been thrown on tbe ground, although 
there roust have been many small objects lying 
about which were of the same lummoaty but not 
of the ngfat color In one case a butterfly did 
examine another object on the ground, and this 
proved to be a goldra bronse bud scale of exactly 
the same color os the insect itself In only one 
cose was on unnaturally colored model notu^ at 
all Thu was late in the day when the butterflies 
were feeding on the blue bugle** flowers, and the 
model examined was a blue one, showmg that tbe 
iniiett had momentarily mistaken it for one of the 
flowers 

These and other expenmenta, together with a full 
account of the anatomy of insect eyes will be found 
in the authors paper on Butterfly Viaion** in the 
Transactions uf the Entomological Society of Lon 
don for 1919 


q The huge yet almost human machinery that oub 
m turning out ail steel aulomobile bodves w 
practically one metallic unU will be described 
and illustrated in a forthcoming usue 



110^ SOME INSfriS SFF-A MOSAIC OF SPOTS 

Fi I ni 9 fiafftot ill t on% tha gtv an idea of hot an insert teet objects Both 
are to po el of rrunut / / tr 0 foti ere mpiv larger than in the other The 

di e b t ee th d r p r / rAr / u r / nut o/ ^ne deta I uhich the imect ean 
d iCy To graip the ker el of r toi g pour r nsalt aiy ceftege physics text book 
It geverns ufnnate see tele coje eye and micrvfcoptf 



TAKFN THROUGH THE EYF OF A CLOW WORM 
Ficiai 4 Thu micro photograph is greailr enlarged wAir* aeeowus for Us blurred aatbm 
It u therefore not the irsaci way as insect sees The original from which U was mlarged 
photographseoay was actaaUy smallar than this period Some tnseai get a aorr poor 
of o6ji.eU farther away than abomt one foot A spider koamr can MV yes ckarfy Tkg 
soma u true of the bee who ean lee fotms frm afar 
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The Month in Medical Science 

A Review and Commentary on Progress in the Medical and Surgical Field 

By Aforru Fuhbem, M,D. 

Editor of the **Journal American Medical AMocUtion and of “llygeia,** the Health Magaune 


VentU aiion md tlie Common Cold 

UPERSTITIOUS belief# u to the c«uu- 

S tion of dueaae occur urith greater fr» 
quency in relation to the common oold 
than to almoat any other type of die- 
eaie. One hear# much discuMion of 
drafu» of mouture, or over-exerciie, of wrong diet. 
Aa a corollary everyone ha# a favorite remedy 
which he believe# 1# of value Almoat all observers, 
including many phyaiciana, overlooh the fact that 
the di#ea#e is apparently self-limited and in the 
large majonty of inatances tends to get well with¬ 
out any medical treatment, except rest and proper 
control of the bowels. There are times when the 
diwaie seemi to spread more rapidly than at others, 
when more persons are affected, and when 
some persons are affected more seriously. 
FWthermore, there are persons who rarely 
have colds, whereas others seem to succumb 
or ten dmei a year. 

Extensive investigations have been made in 
poany of tbe universities of the country to find 
out whether or not some of the common fac¬ 
tor# usually referred to are actively concerned 
in tbe causation of colds. Dr D. J Smiley 
of Cornell University studied snch factors as 
over-exercise, cold baths, toss of sleep, drafts, 
kind of underwear worn, kind of shoes worn 
m wet weather, perspiration after exercise, 
constipation, mouth breathing, removal of the 
tonsils and adenoids, and heredity. He wa# 
compelled to conclude that not one of these 
factors could be considered the actual major 
factor m the causation of disease. 

Now Dr. William H, Barrow of the Stan¬ 
ford University supports similar investiptions 
with particular reference to the matter of cli¬ 
mate. He found that the extremes of climaao 
conditions experienced m Massachusetts and 
New York State as compared with the more 
temperate climate of California is not a factor 
of major importance in catching cold. The 
various systems of heat used, sudi aa coal or 
wood stoves, steam heat, hot air, gas heat, oil Tkt 
stoves, or no heat at all, did not seem to in- 
flnenoe in any way tbe numbers of colds. He 
also found that it made little difference whether the 


inhaled a screw which it had in its mouth, and 
which blocked one of the main passages into the 
lungs for a period of one year and nine months 
before the mother undertook to secure niedital con¬ 
sultation As a result of the presence of the screw 
in the main passage to the lung, the tissue became 
inflamed, the heart became displaced, and yet when 
removal was accomplished the tissues returned to 
normal. Of course, the passage was not completely 
blocked, or there would have been a senous destruc¬ 
tion of tbe lung tissue. 

In other instances, tacks, staple's, nails, collar 
buttons, shawel pins, beauty pins pencil caps and 
pieces of bone have been inhaled and kept in the 
lungs for a considerable tune In the most severe 



PIN LODGED IN CHILD'S LUNG 
fiin WBi when the ckdd wai three years old. It 

hcaied 18 yean lateTp by means of X rayi 

case, a child inhaled some coffee Iieana which were 


has not bi»cn dchnitrly determined On the other 
hand, il may reaiioiiably be predicted tliat it will 
have a real value lu any condition in which the 
secretion of the parathyroid glands is deficient 
Sometimes, following an opi ration, the patient 
develops tetanic movements or convulsions which 
seem to be dehnitely associated with a lack of 
parathyroid secretion In a few cukcs, the giving 
of the new parathyroid hormone seems to have had 
a specific cffc'ct leading to recovery There are also 
spasmodic conditions of infam y which reeni to he 
associated with a similar deficiency, and specialists 
in diseases of children are already reporting coses 
m which the giving of the new preparation seems to 
yield excellent results 

Through experiments made in laboratories 
of physiology, it has been shown that the 
parathyroid glands are definitely associated 
with the manner in which the body uses cal 
cium and phosphorus. When the parathyroid 
glands are removed, there is usually a low¬ 
ered amount of calcium in tbe blood and an 
increjise in the amount of phosphorus When 
the new extract is given to dogs whose parathy¬ 
roid glands have been removed, the amount 
of caleiuni in the blood rises and tbe amount 
of phosphorus, if increased, decreases. There 
are, of lourse, several human diseases in which 
the amount of calcium in the blood is de¬ 
ficient Among these are postoperative tetany, 
spasmodic conditions of infancy, tropical 
sprue, and some forms of inflammation of tbe 
kidneys 

It IS logical to believe that the new prepara¬ 
tion may have virtues in the treatment of these 
conditions Such nporu as are already avail¬ 
able indicate that the parathyroid extract con¬ 
stitutes a valuable addition to the medical 
armamentarium 

Hearing Tfarongfa the Skin 

Prof Robfrt H Gault of the department 
of pyrhology of Northwestern University 
was rei'ently reported the results of experiments 
made under the auspices of the National Re¬ 
sen rch Counril io dctcrmine the extent to 
which a fingertip might be made to do the work of 


students slept on a sleeping porch, a well ventilated 
bedroom, or a poorly ventilated bedroom. He 
found, finally, that persons who came to Gili- 
foniu from other climates had just about os many 
colds In California aa when they were at home. 

The evidence would seem to point more and more 
to the belief that the cold u caused by some definite 
bacterial organism which grows best in the bodies 
of certain persons, who provide it with what might 
be called an optimal soil. This soil is obviously a 
matter of tbe ability of the person to resist disease 
through placing his body in the best possible phys¬ 
ical con^uon. 

Forelgii Bodlea In the Longa 

Not infrequently babiea, or even some adults, 
Inhale metallic suhotancos, buttons, teeth, or similar 
dijecla into the lungs and, having no immediate 
aevere symptoma, continue to carry these bodiei 
about until changes occur in the tissues with senous 
results. Dr. W F. Manges of Philadelphia has re¬ 
cently analysed instancea of this kind whidi have 
come to medical attention. In one Instance, a child 


kept in the lungs for 32 yeari^ In every instance 
in which a study waa ma^, it was found that the 
presence of a foreign body in the lungs reuses the 
formation of exudate or pus, with a thickening of 
the lung tissue and acme bleeding Frequently the 
■yraptoma resemble those of tulierrulnm*!, and med 
ical attention is first called with that diagnosis in 
view When the foreign body is extraued from the 
lung, the patient usually recovers promptly 

Hie Parathyroid Hormone 

Among the most interesting glands m the human 
body are the parathyroid glands, lying behind the 
larger thyroid gland m the throat, the latter being 
closely associated with tbe disease known os goiter 
A few years ago, Dr J M Collip, who as a physi¬ 
ologic chemist, aided Drs. Banting, Best and 
MacL^d in the isolation of Insulin, Iwgan a senes 
of investigations which have led finally to the prep 
aration of a stable and slandardizable extract 
which contains the active principle of the parathy¬ 
roid glands. Tbe work i# so new that the exact 
value of the material in the treatment of dinease 


the ear Persons found to be totally deaf as studied 
with modern sound producing devices, were tbe sub¬ 
jects of the experiment It was recognized that 
what a person says is made up of a combination of 
rhythm, actant, emphasis, and varying tempo of 
sound, and of moving lips, facial expression and 
gestures Prof Gault p<iinU out that the deaf who 
arc able to comprehend by lip reading lose certain 
charai tenstiLs of speech It seems possible that these 
may be supplied to some extent through the skin 
In his experiments. Prof Gault used an electro¬ 
magnetic receiver and a transmitter The receiver 
IS held in the hand An amplifier is in Lirciiit be 
tween the iransmitli r and the receiver All vibra¬ 
tions within the system are amplified approximately 
175 limes When the tip of the finger of the listener 
resU lightly against the diaphragm and someone 
speaks into the tranMnitler, the listener feels the 
vibrations of the diaphragm Prof Gault found 
by this mrrhod that trained Ii^itiners were able to 
sense l)v the feeling of the diaphragm tlie sounds 
of speech, and that ihi y could learn to identify 
various vowels and diphthongal qualities 
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Eclipsing Variables 

Stars Which Revolve in Pairs, Somewhat Like Dumbbells, Alternately Eclipse One Another. 
Recent Studies of Sueh a Pair Strikingly Confirm the Previous Theories of Astronomers 

Concerning the Several Characteristics of the Stars 

By Henry Norns RimcU, Ph,D* 

ProfcBMir nr AsijioDoniy Princeton Univorsiiy 
Kncarih Auocintc of thr Mt Wilimn Ubsenrilory of ibf Camcipe Institution 



jCIENTIFIC Activity to u remark¬ 

able degree from one country to an 
other In some nations, although ma 
lerial rcsount^ are gre-at and edu(4ition 
widespread ihr advancement of knowl 
edge i» relatively small, in otlurs it is unstable 
To attempt to list the names at the lower end of the 
lut would he a thankless task, and to award the 
highest place would be a deluale matter But there 
con be no doubt at all that a very high place—close 
to the top, if not actually there—helongn to Holland 
The population of the Netherlands is not great, 
but the srienlific work that comes steadily from that 
small country is remarkable, both for its amount 
and Its quality This is true in many fields—physics 
and biology, for example—and it is true also of 
our (hoHen topic of astronomy 

The Dulih ohservalone**, a few years ago, realiz 
Ing the desirability of I'ooporalion, joined in the 
pubination of the Bulletin of the Astronomical 
Institute of the Netherlands and this joarnal, from 
Its first issue, took a prominent place in the current 
literature of the science Many branches of invesli 
gation are included among the researches which it 
publishes, ond perhaps the prettiest bit of work 
which can be found in all tht attumulaled litera 
ture of lut summer is among them 


An Eclipse Every Nine Hours 

Tins report comes from Leyden, and from the pen 
of one of the younger inemliers of the observatory 
staff, Dr von Cest, who has lieen engaged in the 
nwasiirement of starlight hy photography 

The photometric observer is always on the look 
out for promising objects to olworve Stars which 
vary in brightness are his delight, and if he has 
any lo\e of theory, he welcomes most of all a case 
in which he cannot only make observations, but 
interpret tliem 

Li lipsing variables—in which a pair of stars, 
revolving about their common center of gravity, 
alternately ellipse one another—give such an oh 
server a fine chance, for he can find out from his 
observed “light curve'* n great deal about the size, 
brightness and density of the two stars Such sys¬ 
tems are often di»*covcrr<l cnsually -in the course 
of o general examination of all the stars on a set 
of plates in order to pick up any that may (bange 
in brightness Sometimes, however, they may be 
deliberati-lv sought—the observer taking a star 
which iH known to be double anvhnw, by spectro¬ 
scopic obsenalions, and measuring its light to see 
whether crlipHes occur. 

SomctmiiH his labor is in vain, the orbits of the 
pair ure tipped at such an angb that they pass 
dear of one nimtlier. and no eclipse happens, but, 
when the observer uses good judpnent in making 
his working list, lie very frequently meets with 
success 

Dr van Gest—guiilrd by the vi rv compclent ad¬ 
vice of Profe»*«ior Ilertzsprung—ha'^ worked upon an 
apparently insignificant star, which turns out to bo 
of exceptional iniereht 

The bright star Castor (Alpha Cennnonim) is 
knov^n to all observers as one of the finest doubles 


in the sky The two brilliant stars, some five sec¬ 
onds of arc apart, can be sejuirated with a small 
telescope The observations of the last two centuries 
slmw that they are lo slow orbital motion, with a 
pinodic time of three or four hundred years But 
this IS not all More than a minute of arc away is 
a faint star of the ninth magnitude—less than 1/600 
jiart as bright as the leading component of the pair 
—which IS moving m space along with the other 
two, and shows evidence of a very slow orbital 
motion—revolving about the bright pair in a period 
which must be iimny thousands of years in length 
Tlic HpiH.LrinK.ope shows rapid changes in velocity 
in all three of these stars, proving that each of them 
18 a very close double—far too close to be separated 
liy any telescope whlck is ever at all likely to be 



BmAVIOR OK A nWCAL Et LIRMNC VARIABLE 

an example of thit type AlgoCi briphtneu remains 
almost uBiform for over tuo dav^ then in five hours it 
deerra^e^ markedly, t*ut reeniets ifi former brightness in 
five hours mote 

built This is due to the rigid limitations set by 
the cHinsideration of resohing power 

For the brightest star, the period is about nine 
da>s, for the other conspit iious one, just less than 
ihivc da vs In both cases the companions are too 
faint to be detected—Uicir light is drowned out by 
the glare of their primaries But this does not 
mean that they arc “dark Hlar»” 

The parallex of Castor has been very carefully 
measured, and its distance is known to be 45 light 
years (with an uncertainty of |>erliaps 10 percent) 
It follows that the brighter star is 24 times and the 
fainter one 11 times as luiiiiniuis us the sun, so that 
the “dark” companions might each be a good deal 
brighter than (he sun itself and yet hr hopelessly 
lost to observation The distant component, how 
ever, is a really faint star, giving off only 1/HO of 
the sun’s light The sper troscopic observations 
(mode at Mount Wilson by Adams and Joy) show 
that It IB composed of two stars of m|ual bnghtncs^ 
revolving on the very short period of 19 hours 32 
minutes, hut with the high velocity of 230 kilo¬ 
meters per second 

It is this faint star which Dr, van Gest has photo¬ 


graphed, and he finds that eclipses actually occur 
in which the light of the system is reduced by 40 
percent. The two close components alternately 
eclipse ODC another partially at intervals of 9 hours 
and '16 minutes. 

The eclipses last only a little over two hours, 
showing that the stars are fairly small, in compari¬ 
son to the interval between them—the diameter of 
each being not quite one-third of the distance be¬ 
tween their centers—assuming, atf must be nearly 
true, that they are of the same iixe. 

The spectrosLupic observations give the scale of 
miles of the system, and show that the components 
are 1,600,000 miles apart, and that each is 520,000 
miles in diameter—three-fifths as big os the sun 
This IS the smallest sise so far found by direct ob¬ 
servation for any star. 

From the distance and period, it is found that 
each star has 52 percent of the sun’s maio—from 
which It follows that their mean density u 2Vh 
times the sun’s, or times that of water. This is 
again noteworthy, being far greater than for any 
star previously studied in thii fashion—although, 
of course, nothing aU all when compared with the 
Companion of birius. 

The Beat Known Star of All 

But still more remains The distance and real 
bnghtness of the system are known Each com¬ 
ponent gives out 1/60 os much light os the sun, 
from a superfinal are.a which is 36 percent of the 
sunV It follows that the amount of light emitted 
per square mile of surface from these stars is only 
1/21 as murh as from the sun. This shows that 
they cannot be nearly os hot as the sun, and colcu 
lation from the laws of radiation indicates a sur¬ 
face temperqture of 3,500 degrees. Centigrade This 
IS in perfpil agreement with the spectnun, which is 
of Class M, typical of the red stars of low temper¬ 
ature 

Putting all these things together, it may fairly be 
said that we now know more about ibis little star 
than of anv other Distance, brightness, size, mass, 
density, color, temperature—all are known. They 
are known pretty accurately loo—or they soon will 
be when a little more work has been done on the 
spectroscopic orbit The star is a typical red dwarf, 
rather brighter, and probably a little bigger, more 
massive, and hotter than most dwarfs of Class M, 
but a good sample, just the same 

It IS a striking evidence of the advance of our 
knowUnlge that all its properties now appear en¬ 
tirely normal—agreeing closely with those which 
might have been predicted from our general knowl¬ 
edge concerning the stars But the direct confirma¬ 
tion of these predictions, by clear and positive evi¬ 
dence in a typiczil cose, is of great value to all who 
are iriterestcd in astronomy 

One more remark should not be omitted Dr. 
van Gest observed with a rather imall telescope—13 
inches in aperture—and, on this plate, the Image of 
the faint star was only 1/12 of an inch from that 
of the far brighter pair To obtain these good 
measures under such dificulties deserve* apeciil 
praise. 
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Marvelous Ciystal Structures From Cloudland 


It was the presenlation of a mif rost ope by his mother while he y/ati m his 
mid teens, that prompted W A Bentley to Luminence ilic study of snow 
crystals With this instrument he firht ohnerved the beautiful forms that 
thm crystals oflen take, and with boyish enihuHiasm hr attempted to 
sketch them This method did not prove satisfactory and soon a photo 
mirrographic system was tried After many failures, hurress was attained 
and from that day forward, Mr Bentley has been pursuing his interesting 
hobby, not for financial gain but for the pure love of iht subject Bedsides 
H microscope capable of magnificat ions of from 8 to 60 diameters and an 
extension camera coupled to it, other actenHoneH were found necesAary. 
These included an observation murostoiie, glass slips, a blaik board on 
which the iryslals were to be caught, a pointed wooden splint to pick up 
the crystals, a duster for removing undrsirable spei miens and ts feather to 
press the crystals flat on the glass slides In actual practice the crystals 


were taught on the board and lakcri to ihe cold room iiidoorn where the 
apparatus was loiuled The\ wen then \nwiil biicih with tin* observation 
microHiupe and if of Mjfiii leui indi\idiialitv thr> win ]ire'*'*ed flat on a 
glass ^lidc and pholograpbcd Afti r M\(ral \rars of snow < rvslal sliiH\ 
some inlcrmting data was collected In llie locutjoii that happenrd (n Ik* 
chosen, Vermont, the irv'^lals lolleded during storms when the snow fell 
from the woslerii ijundraiit wire found to l»est The nuM favorable 
snowfalls were found to occur during or at the end of a cohl snap attended 
with be low-zero weather I’botogniphing was found to be possible at 
leni|»eraiurcs of from 2 () degrees, raliniibiit, downwardh, and Monie of the 
rrsiills are shown in tlu photographs reproduced on this page Aflc i viars 
of work It was found that the first loiatioii, chosen b\ chance, wa** the 
best of many subsequently tried rr>stals of the same fiiii svnmiitiv and 
111 fnirlv large cjimnlilies could not be found elsc'wbere 
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Our Point of View 



The ^Uuman Reporter 

T If) oma/iiig that in this agt of iKMentifir 
and technical advancement, and in 
view of the wide and ever-growing 
publio interest in ticjeiKe, the editors 
of our daily pa}>eT8 should send re 
porters to write up great disa'ftrrs hulH os the 
Florida hurricane, who apparently are more inter¬ 
ested in getting out a sensational story than in bring¬ 
ing to light engineering lobMons which lie hidden in 
every great physical ihnusier of this kind. In the 
first place, these scnli*'*) seems to be afflicted with a 
disease which for want of a better term, we may 
cidl “luperhitivilis *’ As a result, the figures of 
death and destruction ore invariably multiplied 
aonie three or four times, and instead of the public 
learning the really serious lessons taught by the 
Florida disaster, they are regaled with the old, old 
story of seas washing up over seawalls and boule¬ 
vards, of flimsy frame houses overturned and 
^smashed into kindling wood,'* of trees blown down, 
and so forth and so on. The point is well made by 
the Engineering News Record when it says that, “a 
reporter In Miami on that awful Saturday would 
have tonsidered hu fortune made if he had found 
a mother cat caring for a brace of puppies under 
one of the overturned boats in Royal Palm Park ** 
It seems to us that every great doily paper should 
include in its staflf a trained technical roan whose 
special field should be the investigation of railway 
wrecks, shipping disasters, and structural failures 
involving serious loss of life and property. Onr 
daily press surely does not wish to cater merely to 
that class of moron, which will sit unmoved through 
the scenes of a first-class moving picture and burst 
into uproarious applause only when the face of a 
player is plastered with a well aimed custard pie 
As noted elsewhere on this page, the wonderful 
resistance offered by the tall buildings of Miami to 
the fury of the hurricane, answered a question which 
millions of people today roust have asked them- 
selves many times. Yet, this ouucanding fact was 
passed over practically unnoticed. 


Pure Science Research in Enrope 

The Secretary of the National Research Council, 
Dr Vernon Kellogg, on returning from several 
months abremd, stales lhat we can no longer depend, 
as wc ha%e so largely done in the post, upon scien¬ 
tific research in Lurope for future development. 
Ho thus emphasizes Secretary Hoover's recent call 
for the promotion of research in pure science in 
America. We arc reminded that Germany, France 
and various other continental countries have for 
generotions led the world in the study of pure 
science and lhat the United StalCN has profiled by 
the results But Kuro|>e has nM-eiveil a Mtaggenng 
set back in its pure scionc'e research work as a result 
of the stringent, etoiiomic condiliuns imposed since 
the World War Europe has little money for any¬ 
thing but pn'^^Bing miinediatc neceunties '*£very- 
where,” sajs he, “I hn\e inel with the cry, ‘We have 
little money for re-eanh, what aro >ou in Aminca 
going to do’’” owe it to ourselves, nnv. we 
owe It to the world at large, to turn a larger share 
of our enormous post-war wealth into the channels 
of pure science if starch 


The Future Transatlanlir Liner 

Km EMTLY in these columns, ue elated it os our 
opiniiMi lhat no ships of the size of the Leviathin 
or lilt Majestic would be built, nt least in the near 


future—this for the reason that the big shipping 
companies state that these huge vessels do not pay. 
Wc have before us, however, an issue of one of the 
leading London technical papers which states that 
definite suggestions for the building of a large 
ocean-going liner are being put forward by one of 
the leading British ship-owning firms. There is 
proof of thu in the fact that the Clyde Navigation 
Trustees are being asked whether, if such a ship 
were built on the Clyde, she could be safely 
launched and token to the open seas. The largest 
ship thus far built on the Clyde is the AquUaniOf 
which is just over 900 feet in length. It seems that 
a ship 1,000 feet long would have sufficient launch¬ 
ing spacN;, since the building ways are so placed 
that large vessek can pass into the mouth of the 
River Cart whidi empties into the Clyde, appron- 
maloly opposite to the building yard. It u evident 
that the urge to build a i,000-foot ship is due to 
the fact that travel to Europe is so Targe In the 


Steel Btukfinge Survive Tornado 
The Otttitandhig engineeriiig fact after 
the late Florida hurricane had done its 
wont was pradicany ignored hy the re- 
porten who were despatched by their re- 
•pectiTa editon to the desolated territory. 
We refer to the fact that, with one or 
tare minor e a c eptio tn, the tewer in f shele- 
top-ateel barincm biiildings of Miami 
passed unscathed, so far ea their stme- 
tural integrity waa concerned, throogfa the 
terrific oirieeli Tall offke buQdinga, aho, 
of which the steal frama only was com¬ 
pleted, showed the same strength and 
atabilily. Thu is the more gim tify i n g 
when we remember that a unit preuure 
of only 20 pounds per square f^ waa 
utod in designing these holdings as 
against die 30 pounds per square foot 
nod in designing steel bridges. One pal^ 
tial feOare was in the case of n lO-etory 
building whicb waa only three rooms in 
widdi, and some fourteen rooms in depth. 
The bending st r ess across dw narrow 
width of dia bnOding strained the col¬ 
umns beyond their elastic limit and bent 
the bnildittg so that tha cornice is neerly 
two feet out of dia perpendicnlar. Suffi¬ 
cient rainforeament at the co n n ec d otis of 
floor baams with co huuue wodd have 
saved the bnflding. 


summer that during (he past season all big liners 
have bc*en filled to capacity Structurally, there is 
no reason why a ship of thia, or even larger sue, 
could not be built 

Filling In the East River 

Periodically, we hear discussion of the problem 
of providing more building ground for New Yoric 
by filling in the East River, and incidentally pro¬ 
viding free intercommunication between New York 
and Lmg Island Proponents of this scheme have 
all overlooked the most inqHiTtant element of the 
problem. Always they ha\c failed to make any 
suggestiim as to where the enormous amount of 
material could be obtained lo fill in a vast pit from 
three lo four thousand feet vnde, with dept^ reach¬ 
ing 60 and 70 feet, and extending for many miles. 


All the excavated material from new bmldings in 
New York, if dumped into the nver, would make 
but a small impresaion, and if the material were 
sought nearby—as it would have to be to keep down 
costs—it would be necessary to dig up no small 

of the adjoining real estate of Long Island, 
^e principal motive behind this suggestion is, of 
course, to provide adequate communicabcm with 
Long Island, which, together with New Jersey, will 
have to house the teeming milbons of thu rapidly 
growing city. To our thinkmg, the largest relief 
would be obtained by building t^ great fiOth Street 
bridge acT6ss the Hudson River and connecting it 
by means of an elevated boulevard tcrou Manhat¬ 
tan Island with a new bridge across the East River 
near the present Queensboro Bridge, which is al¬ 
ready frightfully oongerted. Thu would enable the 
very large traffic between Long Island and New Jer¬ 
sey lo pass over Manhattan Island without adding 
to the congestion on its streets, and it would make 
the vast, unoccupied areas of New Jersey and Long 
Island easily accessible by rapid transit trains, trolley 
cars and automobilee* Construction of this work 
would ease the situabon for many yean to come. 

Closing the East River would be opposed by the 
Navy, on the ground that it would shut out the Navy 
Yard from direct communication with Long Island 
Sound. The poasesaion of two Indepetnde&t routes 
to the Atlantic u of great value Today, a block¬ 
ading fleet would have to split its forces, placing 
one fleet at Sandy Hook and the other at Montauk 
Point With the Elost River cloeed, it could concen¬ 
trate at Sandy Hook. 

Roller Bearings for Railroad Tniam 

The marvelous efficiency of the motor car is due 
in large part to its being equipped throu^out with 
roller and other anti-fncbon b^nngs Before the 
advent of the motor car, far-sighted engineers had 
been trying to develop anti fricbon burmgs for 
heavy passenger and freight cars. For lack of ex- 
penence m the construebon of such bearings, and 
because steel of the high quality necessary to endure 
the heavy unit stresses imposed was not available, 
these efforts met with little success. Today, how¬ 
ever, the limitations of the roller bearing and the 
problems which have to bo faced in its application 
to heavy axle loads an well understood, and it is 
gratifying to learn that one of the great tronacon- 
tinental roads has successfully sppli^ roller bear¬ 
ings to its through trams. The Chicago, Milwaukee 
and St Paul Railway has announced that it is equip¬ 
ping lU passenger trams with bearings of this typ^ 
which an being applied to a large number of new 
Pullmans and 64 of its own sleepers. Thu decision 
has been arrived at after two years of experimental 
work by this company, which announces that one 
of Its standard test sleepers equipped with roller 
bearings has already traveled over 119,000 miles. 
The Btstement of results obtained in these tests ia 
startling, for we an informed that a coach equipped 
with these bearings requind 7 59 pounds of tractive 
effort per ton to start it, whereas another coach, 
with well-worn friction bearings of the standard 
type, required 54.4 pounds of tractive effort per ton 
total effort m suiting being relatively 500 
pounds as against 3,600 pounds per coach. The 
most valuable gam for the passenger u the absence 
of that surging and shock which u such sn ob¬ 
noxious feature of travel. After tbo train has 
started, the difference between the frictional letorda- 
bon of the two types of bearing diminishes. 
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The Largest Sundial in ilic World 


How the nvilized Mayas krpt accurate track of time was recently explained 
by Dr Thomas Crann who has just tonducted an anhcologirol ex|>edition 
in Middle Amenca. At Copan, one of the oldest cilies of the Maya Old 
Empire which flouruhed from about 100 B C to 500 A D, two stone 
stelae or monuments (connected by the dotted line, above) have been 
discovered These, according to Dr. H. J Spinden of Harvard, form a 
gigantic sundial four and one half miles acroM Here “the sun, os viewed 


from lhi‘ easlrni Mela, Ml behind the western stela every year iipim a date 
whuh the Muva rigarded as ihi l>epmning of their uprunltural jear 
The moM reniarkuble distoxerv,' (onliiivie^ Dr f»unn m the UluMrated 
!ondon Nciis, “was tin fad that the liase of the <astern stela is on an exact 
leiel with the base of the wesierii ” “0 Pop” was ihe Mava w Ye^r, 

bul llicir year contained only days, with no licap Yiar Due to this, 
"‘0 Pop,” onginallv April 5, gradually fell brIiinJ an cnlin >iar 
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Luminous Bacteria, the Smallest Lamps in the World 

The Characteristics and Efficiency of a Lighting Plant of Twenty Quadrillionths of a Candle Power 

By E Newion Harvey Ph D 

Pr frtwr f Phytio*OK> I rinctt n I luvemiy 


IN tli 0 Nationdl Atadt my of S leiu e*i 
building in Wabhingtoii is a tin\ in 
(andcRceiit bulb the gram of wlieat 
lamp oiu ]uaner inch lung which 
(an bf inserted in small lavilirs of the 
body for illumination during (hr |ierformance of 
delitalc surgical operations If this were loiineeted 
with a dry cell we should ha\e a complete man 
made illuminating system Snnll though ihc lamp 
u, ita structure w easily visil Ir to a keen pair of 
eyes No mu n m >pp is necessary to take it to pie< es 
and measure its various parl«> 1his is true of all 
our mac limes whether they ^iroduce light or heat 
or elec incite 

Livuig things also pioduce light heat and rlritiir 
eurrenta but the mechanisms in\olvpd are fur nicie 
intricate An pnf,ineer with his p iwerfiil wrench 
tan easily unsircw the nuts of si dynamo 

With whut tools are Ht to examine thi lif^htiiig 
device of a firefly^ Yet a firt fly is one thousand 
limes as large as tome of tht small creatures of the 
sea whi^h j,i\e rise to llu phosplores en e observed 
in the wake of a boat or on iht nifflid surface 
wfatn distuibed by the wind or oars The best 
known of ihcbe form* is called Noctiluca but there 
are monv different kinds capable of lighting They 
flash when touched or stimulated in any way There 
IB a mechanism for turning the light on and off 
In ihiH reh| c t dioy diffc r from still smaller i rea 
lures the liimir om bacteria Figure 1 These also 
live in the ocean but they do not contribute to the 
phosphorencen i of the sea under ordinary cirrum 
stances Fhev are a Hmall that the light from a 
single one cannot be sun with the eye or with the 
microscope It lakes many thousards together to 
produce enough light to affect the retina An in 
dividual of average size, is a short cylinder with 
rounded ends meanuring 11 by 2 2 ii * The vol 
ume IS about one 1 700 000 000th of a cubic milli 


meter It would take 40 million of them to fill a 
and 40 quadrillion to fill a man If one 
of tlieae crealurei were ml ir^ed to the sue of a 
^rain of wheal lamp it would be o\er four bil 
liorr times its actual size 

Imagine the diffiiultic^ cf exploiing the BtnKlun 
of such a machine os this And yet we do know 
something about the light production of ihtse tiny 
organisms for they may 1 treated in 1 ulk as a\er 
ages just as we treat atoma and molecules Quite 


Man loulates Nature 
Who bus ttot lead loose Btatamaals 
that the firciy or other lummoos forms 
of life generate light far more efficiently 
then man does m lus power plants? 
Grantmg that the overall eCfiaency of die 
best incandescent lamp is cmly y% ci 1 
percentt parallel calculatioas od **cold 
hght” forms of life demonstrate that tike 
overall effiemney of some formsi sodi as 
hanmous bacteruv is only twice as great 
Hiait we are widen hading distance of 
Nature already So man, who occasioti- 
ally hkes to belitde hu own a chi eve" 
mcBlB, has not done so badly aftar all 
Probably he can do better ^Tlc Edhfer 


a good deal is known about the structure of atoms 
and molecules Light production by becteru is 
chemical in nature and bo our tools are the test 
lulic and the measuring gloss 

Although luminous baitma occur in the sea it is 
only when they grow in great numbers on some 
nutrient material like ■ dead fish that we observe 
their light Then the whole fish shines in the dark 

* U ■■ Ml mlSIiMlflr M Bbout m ivMtjr SvstboaiaiiM huh 


Figurt 2 rhfHp glowing fish were known to Ans 
lotk and Robert Hoyle inventor of the air pump 
studied them m 1667 He showed in fact, that 
under the receiver of his air pump the lig^t disap 
peared, to return again when air was readmitted 
Thus he demonstrated the necessity of oxygen for 
luminescence, although the word oxygen was not 
used at that time Boyle had a keen insight into 
the meaning of his experiment, for he goes on to 
draw a comparison between a glowing coal and the 
flowing fish both of which require air for the light 
Both are combuKlions but in luminous animals the 
combustion produces a very large amount of light 
in proportion to the heat produced The tempera 
lure in some luminous animals during luminescence 
does not nse one thousandth of a degree It is 
"cold light** indeed 

Luminous bactena unlike some other forms, are 
quite harmless They are the first bacteria to ap 
pear on fish or meat and only later are th^ 
crowded out by putrefactive varieties They can 
rosily be grown on ordinary culture medu contain 
ing the right nutrient material Figure 3, top A 
flask inoculated with Photobactenum phoaphorescefu 
will ^low like a ball of fire, and small indi 
vidual colonies of bacteria scattered over the me 
dium look like the starry sky I have grown these 
bactena in large pie plates and scraped off the 
organisms into sea water where they form a cold 
greenish colored liquid fire 

A dense emulsion of bactena m sea water uses 
up oxygen so rapidly that it must be conUnually 
shaken to dissolve more oxygen, otherwise the light 
will go out, remaining visible only at the surface 
where the bacteru are in contact with air Tluse 
becteru can be used to detect oxygen, and so de]i 
cate are they that one part of oxygen in 143000 
paru (by volume) of inert gas will produce a 
luminescence visible to die naM eye. 
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Somrtimci luminooi bacteria find a place to grow 
on living animala. Hie animal may be unharmed 
and live for days, or it may be injured and finally 
die. Thif ia the cane in a malady of aand fleaa aome- 
timea obacrved along our coaala. The aand-fleaa 
finally die, but while infected they are able to move 
like normal individuala, although aa they jump about 
in the tea weed they are brightly luminoua from the 
bacterial infection. If we did not know the origin 
of the bght we might consider them selMuminoua 
animala. The malady can be passed from one ani¬ 
mal to another by inoculation In fact it is quite 
possible to inject pure cultures of luminous bacteria 
into fish, squid, frogs, or other forms and make 
them luminous. The animal usually overcomes the 
infection but sometimes the bacteria live until tbey 
overcome their victim. 

In a few inatancea animals are known which 
alwaya contain luminous bacteria A well authen¬ 
ticated case is that of two luminous fishes found in 
the Dutch East Indies, in the Banda Sea, which have 
developed a luminous organ designed for the sup¬ 
port of luminoua bacteria. Figure 4. The organ is 
large, just under the eye, and the bacteria are of a 
special kind whidi will not grow on ordinary tul 
ture media or on the outside of the fish Ihry are 
spoken of as ‘^symbiotic luminous bacteria” and 
they present only another case of a mutual benefit 
partnership between two different organisms. 

The fish have the benefit of the light while the 
bacteria are supplied with free board and lodging 
Figure 5 A very rich system of blood capillaries 
brings food and oxygen so necessary for Uie lurai 
nescence of these bacteria As it is characteristic of 
luminous bacteria that their light is shining day and 
night continually as long as they are alive, these 
fish have had to develop a screen to cut off the 
light; so we find a fold of black pigmented skin, 
like an eyelid, that can be drawn up over the Inmi- 
nous organ to observe the luminescence Hen(» 
the name of the fish, Pkotoblepharon^ or ‘^hght eye¬ 
lid” The fishermen of Bancii cut off these luml- 



JAVANENSE 

Heuax 1: HtgUy mtgrufied Tkia it a Ai§ertHt kind from 
that luod by the author 

nous organa, remove the^reen, and impale them on 
hooks for bait The light will shine steadily for a 
taint’s filling. But PhotobUpharon itself swims 
about in the sea, turning its great luminous organs 
on and off like many another fish that manufactures 
Us own light material without relying on the kind 
aaaisUiioe of luminous bacteria. Only a careful 
mieroaoopio examination reveals tbe true nature of 
the lumine sce nc e of PhotobUpharon. 

Lominous bacteria prefer a low temperature for 
growth and are somethoM found growing In refrig- 



PKOl'i:.SM>R E. NEWTON IIARVFY 
Professor Harvey*t researches tnHude not on/y those on light 
production by animait but on the permeability of cells, rate 
of nerve impulse, and ortdation 

eratOTS They can live on meal or eggs or almost 
any material which is not markedly and Robert 
Boyle records no ill effects from eating meat brightly 
luminous with (as we now know) luminous bacteria 

It will thus be seen that luminoiiN bacteria are 
quite ubiquitous It is not surprising to find them 
Goiiiiectcd with man hunielf Before the days of 
aseptic and antiseptic surgery, wounds frequently 
became infected with luminous baiteriu and glowed 
at night The surgeons of that time believed that 
luminous wounds were more apt to heal properly 
than non luminous ones. P< rhaps ihtre is some 
truth in this view Since luminous liartena are 
harmless non pathogemc forms, it is possible that 
such forms might crowd out pathogenic bacteria 
which were striving to gam the ascendency on the 
wound. 

How Efficient le Cold Light? 

In the older literature there is a ca^ of luminous 
sweat and several cases of human urine, luminous 
when voided, arc reported If ihew obscrvaiions are 
really true—and so far as I know they have not 
been confirmed in recent times—we may he deal 
ing with luminous bacteria Or there may he se 
creted some easily oxidizable substance that liimi 
nesccs during its oxidation Several such bodu*s 
are known in organic chemistry 

Luminous bacteria grow so easily in the labora 
lory that they are excellent forms for study, although 
not the best forms for certain pliases of the subjeii 
Thus, it has been shown that in some luminnim am 
mals two substances, in addition to water and ox> 
gen, are necessary for luminescence—a discovery 
due to the French physiologist, Dubois, in 1887 
He found that a luminous extract of an animal 
could be separated into two parts, one containing 
lucifrrin, which will oxidise with the production of 
light, and the other part containing a cataivst or 
ensyme which accelerates the oxidation of luciferm 
The two substances could be separated by a dif 
fereoce in their properties, luciferase being de¬ 
stroyed on heating, while luciferin Was not We can 
obtain the two substances in solution in water, and 
they can be precipitated by various reagents They 
can be purified and experimented with like any 
other bodies, although we do not know what is their 
exact structure. Qiemically, luciferin is probably 
to be placed among the p^oleln^ among the aim 
plest members of the proteins, the peptones or pro¬ 


teoses; and luciferase is related to the albumins. 

The presence of lucifenn and luciferase cannot 
be demonstrated in luminous bacteria, although it is 
very likely that they exist and experimental difi- 
culties prevent their demoiiHiiation We are surely 
justified in speaking of the oxidizable photogenic 
material in the bacteria as luriferin and we may 
now ask how economual a process this oxidation 
of luciferin IS What is the efliejency of a luminous 
organism, regarded an a light producing machine^ 

First It must hr fuliv underHtood what is meant 
by efficiency in the case of illuminants When an 
incandescent electric lamp lights, coal is being 
burned in some power house Some < nergv is lost 
in generation of current, as only about 20 percent 
of the energy of the loal appears as i lectric energy 
at the lamp terminals In the lamp, elertrn energy 
IS converted into total radiant energy of all wave¬ 
lengths (infrared or heal, visible or light, and 
ultraviolet or rhemnal radiation) and this trans¬ 
formation muv lie very effiiient in the case of a 
tungsten nitrogen filled lamp, about 95 percenL 
But the most wasteful transformation comes when 
we consider the proportion of visible radiation in 
the total radiation The visible radiation is only 
three percent of the total radiation, and 97 percent 
IS waste heat of no \ulue for seeing things 

The “overall” efficieni y is the product of all these 
efficiencies and represents the percent of energy in 
the coal whirli appears as visible light For the 
l»est incandescent lamp it is about one half of one 
percent 

The energy of the coal is me^ured by the num¬ 
ber of calories of heat produced when the coal is 
burned As a pound of coal in burning uses up a 
very defiiiiie amount of oxygen, producing a definite 



ITIMINOliS BACTERFA ON DEAD HSH 
FicuRk 2 The uhole fish shines in the dark Placed In a 
vacuum (no oxygen) the glow ceases 


amount of heat, wc could calculate the energy of 
the inal in calories by measuring the oxygen it con 
sumed in burning Visible light or luminous radia 
tion cun also be expressed in calories 

I^et us now appiv these farts to luminous animals, 
regarded as power plants for illumination We 
must ask what fraction of the energy of the fuel 
(food) appears as light No one has determined 
this for the firefly, and the in\estigalion would 
present special difficulties bcH-ause the firefly flashes, 
and flashing lights cannot he measured easily We 
arc forced to fall back on himiriouH bacteria which 
emit a steady light, despite the fact that they are 
the smallest luminescent creatures 

The |>ercent of visible radiation in the total radia 
lion of the fircflv has l>oen measured and is prac 
tically 100 percent since no infra red or ultra violet 
light IS prodiiivd Hie same would be true of lu 
minous bartrna On this fact is based the general 
statement that luminous animals are so eflirient and 
eeonomical The statement refers onlv to their 
luminous efficiency and not to their cffiiieney as 
radiation producers What we wish to know is the 
“overall" efficiency of the bacteria 

To obtain this we must measure the light pro¬ 
duced by a single bacterium, and express this In 
calories per second Food represents the source of 
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Ficum 3 Top Grfiaing on a at/tnrr meJium lkint)M 
In a fiaik or a tfat tube they glotv Ukf firr The spedcs of 
light are each great numhers of hacterut 


an orgoniaia’s energy, ihe enc rgy input, and when 
burned, liberates a tnnxiinum amount of energy, 
which u alnn measured in calories We must roras 
ure the food utilized by liie Imcterium and express 
the energy input in calurie« per second Then, light 
etnitied 111 calorics divided by food oxidized in 
calones, gives us the o\erall cStienry of a bac 
tenum. 

The light measurements themselves present no 
particular difliculties. We can make an emulsion 
of luminous bacteria in sea-waler, many billions of 
them, count the number of bacteria per cubic cen¬ 
timeter, measure the amount of light emitted by one 
cubic cenlinirier, measure the absorption of light 
bv bacteria in front of others, and calculate the 
amount of light in “lumens” which each bacterium 
would emit in all directions, provided there were 
no absorption As one candle emits four x lumens, 
the candle powrr of the smallest light in the world 
is easily obtained Tt is about 20 quadnllionths of 
a candle for a luuunoua bac'tenum 

Just os we can mensure the energy of coal by the 
oxygen it consumf*! in burning, so wr «Bn measure 
the energy of an aniini.rs food, for instance sugar, 
from the toul oxygen it consumes in bummg the 
food This is because of the equation; 
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CeH„0,+ Mi=^0.4 6H,O + 677,a00 grun-oal- 
ones. 

Interpreted this means that a molecnlar wei^ 
in grama (180 grains) of sugar combine with iix 
molecular weights in grams (192 grams) of oxygen 
to give a dehmle amount of carbon dioxide and 
water, with the liberation of 671^200 gramfcalorlea 
of heat. One gram of oxygen burning sugar there¬ 
fore represents the energy of 3,527 gram-colorjco. 

Metabolism experlmenta in animals have actually 
shorn that for a gram of oxygen consumed a cer¬ 
tain number of calories is produced by oxidation 
of the foodstulfs, dependmg on the Idnd^of food. 
A gram of tallow oxidised by a guinea-pig liberates 
the same amount of heat during combo^on to COj 
(carbon dioxide) and H,0, as If it had been burned 
m a candle. This was one of Lavoisier’s great con- 
tnhutioni to science. A bacterium could obtalit no 
more energy in burning its foodstuffs than a guinea- 
pig or any other organism 

Knowing the oxygen consumption of an animal 
and its food, we can calculate its heat production, 
and thu “Method of Indirect Calorimetry” gives 
results which ore in surprising agreement with direct 
measurement of heat production m a calorimeter 
Applying this method to luminous bacteria, which 
were fed upon 60 percent glycenne and 40 percent 
peptone, we con calculate that each gram of oxygen 
consumed should produce 3,400 gram-calories or 
3 4 gram-calories per milligraitf of oxygen con¬ 
sumed In order to find how much energy is sup¬ 
plied by the food during luminescence, we have only 
to measure the oxygen consumed by the bacteria. 

Can Man Outdo INature? 

Converting energy from milligrams of oxygen 
utilized and lumens of light emitted into the same 
units—calories—the overall efiriem y of a bacterium 
turns out to be 0 16 percent This tells us the per¬ 
centage of the energy necessary to run a bacterium, 
which appears as light. It does not gn^e us a true 
picture of the efficiency of the light-producing reac¬ 
tion, for much of the oxygen consumed is used by 
bacteria for growth processes which have nothing to 
dll with luminescence 

To continue our tonipannon of a burlertum- with 
a power plant, it is as if the power plant had to 
enlarge itself at the same time that it generated 
electricity The power plant is a nlahle unit, and 
111 the compannfc of a bat tenum and a powrr plant 
It is hardly fair to lount the energy uned in growth 
as port of that necessary for light production Un¬ 
fortunately we do not know what percent of the 
oxygen consumed by a baderuim is used in growth 
or other processes It can he shown by other ex¬ 
periments that certainly only one sixth of the oxy¬ 
gen IB used in lumineMence, and probably very 
much less ihon this. Using the figure, one sixth, 
brings the efficiency of the bacterium ter nearly one 
percent ( 16 percent v 6), a figure twice os great 
as that for overall efficiency of the best incandes¬ 
cent lamp 

Thus, even the smallest creatures con very effi 
ciently carry out the most complicated processes 
We can imagine the oxygen going in and can see 


the light coming out of n bacterium, the elphk lad 
omega of luninesoenoe, 

a morvelocts spectacle the Intentiedkry 
mechaniom must present I 
Magnify a bacterium ten million diameters. It 
would be 22 meters (about 75 feet) long. Oxygen 
and water molecules would be threcr or four nulli- 
meters in diaiiwter. We should see the at<Miis In 
all their complicated movements and positions, Wt 
should see how the outer surface of the bocterimn 
acts 08 a selective membrane, letting some mole¬ 
cules through and keeping others bocL We might 
feel the oxygen molecules rushing in, 215,(X)0 of 
them entering every second by actual count Or we 
might feel carbon dioxide molecules rushing out, 
even more of them, the great vital wind of respira¬ 
tion, common to all living things. Inside would be 
catalytic surfaces, their molecules arranged In a 
definite way, changing and yet uncbaiiged. For 
modem ideas of molecular structure ore not mere 


Fioun 4* Its iuminouM organ amtaint symhioUe Imminotu 
bacteria The organ on the lower /EfA, m a mUCf, 

oval mass under the eye In tho upper lisk it U eonomdoi 
by a fold of pigment^ skin, like an eyelid 

figments of the imagination but represent something 
real. The molecules of* a film of oil on water ore 
known to stand side by side, their feet entangled in, 
their heads above the water. 

If our lime sense were properly altered, Wfr might 
observe the lig^t emitted in pulses or quanto, 1,^ 
from -each hactenum every second, by actual meas¬ 
urement. If, os the measurements In^cmte, 215,(XX) 
molecules of oxygen are absorbed and 1,280 quanta 
emitted every second, it would take 168 oxygen 
molecules to produce a quantum of li|^t If so we 
should be Jurtified m saying that only 1/168 of the 
oxygen ab^rbed wu used in luminescence. lUs 
would moke the overall efficiency of a booknum 
very high indeed, perhapa 25 peroenu 

Here is a line of inquiry for future study, that 
involves research of fascinating interest and which 
may lead to matters ef great practical Importance. 



PHOTOBLEPHARON, BANDA ISLANDS 



Fuurx S This shows cAe tubes of nutrient material which coiuaifi the lumlnomt teccsris. Those orgaus are ueid far Mt 
In Banda (Datck East Indies) by Aa fbherman, oi they wOt contbme to shine far n wkala fMng 
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Every tune llie hoar luuid moves over 1 12 the 


dock diet ten pmons are lolled by accidents of various 
lands The total exceeds 85 000 a year and during 
the same period of tame the number of those injured 
roM mlo the miflions But do not hesitate to travel 
for you wiU be as safe as m your ovm home and much 
safer than when strolling on the street In 1924 only 
a few more than 2 000 persons perished m railroad 
street car steamboat and airplane acadenti Onr artist 
has drawn an interesting companion of the hazards of 
travel in public convejrances which gives much food for 
oomforti^ thought. We would like to have included 
figures of bos and tan travel but this is impossible 
While we are able to get such figures for udividual 
cibes and even whole states the entire country cannot 
be covered owing to the lack of uniform accident 
reporting and btwrame of the incomplete records of the 
number of pass en gers earned We have consulted the 
foremost statisticians relative to this matter and they 
all cmsider that this proUem is insoluble It must not 
be supposed that the record of safety m public travel 
was made without great effort m vfhich the companies 
dM regulating authorities and the pnbhc have all co 
operated We shudder at railroad acadents They 
often clem many victims but consider the number of 
pessengen dut are cemed seMy Street railways cense 
meny ecetdents but again regard the immense number 
of passengers transported Our steamship figures are 
stn^y limited to coestwise» lake end nvw lra& of the 
United States but the lalafaties dumig transatlantic 
travel era also low Falls» bnmsp drowmngs at cetera 
doe to acadents during transportation must also be 
conside r ed but when all the data are at hand travel n 
found to be safe when compered with every^lay pur 
eats m which we ere exposed to many dangers 
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AIRSHIP •^r niTED WITH PRFSSl RE RECORDING APPARATUS 

To determtno txodSy the mr pre suren positive end negative which act upon the surfmee of mn mrskip m jUght the Navy Department uuerted muneront preMimre duke m the ehut of C7 

and eannected than wuk recording apparatma wuhtn the i/up 


New 6,000,000 Cubic-foot Airships for Our Navy 

These Ships, Specially Designed for Helium Inflation, Will Have the Motors 
Mounted Internally, Thereby Reducing Head-resistance 

By C P Burgeu 

Burrau f ArmnanUos 


4 ^ BILL providing for a fi\e year program 
of conatruLtion of naval aircraft in 
eluding two ^lant airabipa fa( h of 
6 000 000 cubic feet volume was 
paaacd at the laat ^eaaion of Coogreaa 
and signed by the President ( onlrary to the gen 
oral belief the bill appropriated no money so that 
the realisation of this important addition to our air 
force still awaits the action of Congress 

Hw two airships arc by far the largest units in 
the new program and surely it la not too much to 
say that these marvelous structure^ larger than the 
Lwiat/ian and of leas mean denshy than air are 
also the moat inti rcaling feature 

Stubbier Ship Provides Greater Strength 
The Bureau cf Aeronaului has prepared fer the 
authorixauon of iht^ giant air^h i n by carrying out 


inly provides greater atrength than the slender form 
f the S/tenandoa/i but bIno gives less resistance by 
reducing the surface for fri lion to act upon It 
may be asked why the process of reducing the ratio 
of length to diameter b not carried further if it is 
so advantageous The answer is that the Bureau 
believes a length of about hve to six times the di 
ameter gives the best efficiency in regard to both 
weight and resistance With a idiorter and falter 
ship the increasing weight of the transverse frame 
outweighs the saving in the longitudinal structure 
and the increased form resistance overbalances the 
saving in frictional resiMame 

The Burrau of Aeronautics intends that these air 
ships shall be the most efficient naval airships yet 
constructed in any country They will be the first 
airships specially designed for inflation with helium 
This gas has htlberto been used only in airships 


on the Los Angelas and bmaller airshipb extensive 
experimental work of great imp rtance and has 
proceeded with design calculations as far as practi 
cable with the limited funds axailalle so as to be 
m a positu n to I roceed with the details of the do 
sign when the w rd Co la received from Con 
gress 

The new airs] p will each be more than twice 
the volume of the. / v At grlr% and the ill fated 
Shenandoah but n 1 itnt Iv hort an 1 stout as shown 
by the following table f bnin'ti m 

A Tship Shenandoah Loe Angelet Proposed 

Volume rubw feet 2150000 2000 000 6 500 000 

loncih feet 680 658 780 

Mashna n d smeter feet 78 7 90 7 IIS 

Note D nwuteni at prapowd «h p « « Rpp ojitmats only 

Tbe more buxom shape of the tew aindiips not 



PRESbLRES ON FIN AND RUDDER 
Thin dmgram e/tewe ia full otter Imen the profle of l&e 
lower gn of the naval sirsAtg 07 (see p/Mograph above} 
The imall ardet are grtsMirff dinks The heavy WMS sAew 
the amount of prenmraa tec rded imnng a arcbMg /hfkf 
FvU lines show penohe dotted lines negative pressure# 


designed for hydrogen inflauon A unique feature 
which u being considered is the placmg of the 
engines within the hull instead of in cars suspended 
outside The interior positions of the engines will 
greatly reduce resutan^ and give better protection 
to the personnel It u a reroaricable fact that even 
after the Shenandoah broke in two not a man who 
remained within either of the separated parts of the 
hull was hurt With hydrogen the engines were 
necessarily placed outaide the hull to reduce the fire 
hazard but thia danger la eliminated by tbe uae of 
helium 

New Ships to Be Heavily Armored 

It » proposed to carry an unprecedentedly large 
armament of machine guns for repelling airplane 
attack from all angles Hie ships will also have 
provuion for carrying their own fi^iting airplanes 
for further protection against enemy airplane attack 
A large ainhip of this type has been designed by 
the Goodyear S^pehn Corporation The number of 
machine guns earned » large The system of pro 
pulsion IS by engines within the hull dnvmg trans 
verse shafts with bevel gears to the propellers sup 
ported on brackets 

Another Goodyear Zeppelin design shows the new 
type of deep ring mam frames which it is proposed 
to use in place of the shallow frames with a mate 
of cross winng, hitherto depended on for transverse 
strength m rigid airships Hie dup was intended 
for passrnger servioe, and the two internal Iimgi 
tudinal comdors with the |Aaaenger aocommoda 
Uons at the sides of the ship are interesting featmes. 

Hie preliminary design oaloalafeunw for the two 
navy shipa have been baaed mainly npon a umaenra- 
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live development of the 2>ppelin type of rigid air 
■hip, but the Bureau of Aerouauticf intenda to invite 
oth^ aircraft designer* and builders to «>ubmU their 
ideu for consideration, so that the final design will 
be the fruit of the most expert enginttring and 
aeronauttcal dcill which America can produce 

lew people nalise the extraordinary Mrength of 
the hull of a modern ligid airship in proportion to 
Its great ‘tixc and marvf loudly &fna]l weight There 
li a very general impression that because the airship 
has no Inis^ing through its ctntir, it does not utiliae 
Its great depth lo gam girder strength and stiffness 
Hus IS a wholly erroneous view The truth is that 
the entire complex structure of longitudinal girder* 
and transverse rings with diagonal vnre bracing be 
tween the longitudinal and transverse members be 
haves in bending very nearly as a homogeneous tube 

Dlagnoalng Pmaumi on Ainhlpa 

The researches of the Bureau have included most! 
elaborate series of tests with specially devised instru 
menu to determine the actual air forces acting upon 
airships in flight, and the resulting stresses in the 
girders Ibe investigations into the external air 
forces have been earned out mainly by the National 
Advisory Committee for Aeronautics on the NivyN 
ngid airship Los Angeles^ and the funall non rigid 
airship C 7 The method of investigation was to 
transmit the air pressure at different points of the 
surface of the hull, fins, and rudders through quar 
ter inch aluminum tubing to apparatus conMructed 
lo record photographically the pressure transmitted 
by each line of tubing Many thousands of feet of 
tubmg were installed in the Lo% Angeles for these 
tests last spnng Two of the recorders in the lower 
fin of tbe Los Angeles and the lubes leading to 
them are shown in one of our illustrations 

Our illustrations include exterior views of the 
matallation on the C 7, and a model of the hull of 
the C 7 with the pressures along certam mendian 
linea represented by ridges, of depth proportional to 
the pressure At the extreme bow the pressure u 
poeitive, changmg to negative slightly aft of the 
bow, and remaining negative all along the hull to 
near the stem where there is again a region of post 
tive presaure, but not nearly so large as at the bow 
In the model, tbe ridges representmg positive pres 
sure are red, and those repmenting negative pres 
sure are blue Hiese regions of positive pressure at 
the bow and stern, and negative pressure or suction 
along tbe middle body correspond to tbe crests of 
the wake waves which may be seen at the bow and 
stem of a steamship, and to the hollow along the 
middle A moment's thought will make clear that 
the crest of a wave means more than normal pres 
sure on the hull, and the hollow means sub normal 



VIEW IN LOWER FIN OF ‘LOS ANGELES’ 


Los Angeles 650 /ret long 90 7 /eci dt imrtfr wuh a vol 
ume of 2ti0000Q cubic feu has le n ilabonutlr tist i t 
deterrmna the exaet ntresses to uk ah she ts subjecud in 
fight Hretsure duke and strnn gages arc connteted wuh 
these recor^ng agpamtus utthm the fn 

pressure, or, in other worda, what is tailed suction 
The investigation with strain uilo structural 
Mresses was carried out by the Bureau on the Shen 
andoak and the Los Angeles with instruments de 
\iscd and constructed by the Bureau of Standards 
Reduced to their simplest terms the strain gage* 
consist of 16 elements, each abc ut eight inches long 
and clamped at its ends to a girder where the strain 
II to be investigated The infinitesimal changes of 
length of the girder within the eight inch gage length 
due to varying loads are suficient to change the 
electrical resutance of a aeriin of carbon piles in 
serted within the instrument, and each instrument 
u electrically connected through wins carrying a 
small current to a mirror galvanometer apparatus 
at the observer's station in the keel of the aimhip 
Ihe observer may note the simultaneous vanations 
of strain in the selected girderb in widely separated 
porta of the hull by watching the movemeiitu of 
narrow slits of light reflected from the galvanom 
eters, and moving as the changing strains m the 
girders alter the resistances of the carbon pihs 
rhe positions of the lights arc also photographically 
recorded on a moving roll of sensitized paper 
This apparatus has been used on many flights 
and Its records have been of iniminsc valm in devpl 
oping our knowledge of airship strength Thiv ha\r 
also shown the efficient working tot^elher «f the lan 



MODEL OF *€7* RIDGES SHOW AMOUNT OF PRESSURE 


At the bow grevxare “P" Is potitioe and large It changes to negative ywr aft of bow and is negittve N” aU along the 
htdl to near the stem where it once more becomes posuipe Thene posuive prestnrts at bow and tern and negat tr pres 
sores along middle body eorresaond to bow and stern warn of steamshipi in action and to the hof/jus along the mid 
s ecti o n s of tho ships h wUl ba onderstood that cA« depth of the niges m any pan of the hulL u craiily proportional 

to tha me presmtn at that point 


ous parts of the hull The wnler was observing 
the strain ^a^cs on lh( Shenandoah when Imal fail 
ure of the bow mooring gear caused her to tear 
away from h r mast in a ^ak Ihi strcsscii in the 
hull had htLin hi^h 1 ut thfv it onc< fill to almost 
nothing as the ^liip diilted hiiIi the Mind 

Ihc <x|Kii(mnis with a| pardtus f >i iiuasunng 
the extoinil fro n an iii[ s and tho resulting 
iiiUrnal strains )ji\r 1 in airnd ut ii suf h severe 
maneiiveis qnd rouf.li w illiei witlnut leveahng 
dangercus foru* tint it is < rtain thit the squall 
which broke the Shtnandoah nut hiv( lieen one of 
that type, whuh when tlirv swief ul the surface 
of the earth in oui niid wcstirn tit s ii| r nt trees, 
nvrrltirri houses and have even letn known to carry 
away steel railroad I nd^is 

Rigid Ship Shows Steady Improvement 

Thi Shtnandoah wah no stranger lo squalls of very 
considerable violmcc Hir runaway flight in a gale 
when she was torn from her mast ib well known 
Much more severe air coiidiln ii* because more tur 
biilent were experienced on her famous \oyjge to 
the wtbt coast Hrn is an ixlract from the log of 
that voyage As the San (^regano Pass leading lo 
San Bi rnardino was approaihed the dissolving 
clouds showed the pabsage to be full of vertical 
lurrentb u really foreboding appearance, and the 
greatest difficulty was found in battling the strength 
of the wind rushing ihrou^ the narrow opening 
lielween tbe two valleys ’ A fiw hours later the 
lug ret iirds ‘ Heavy slrato cumulus clouds again de 
vcloped and moved rapidly from iht northwest and 
soon obscured the moon In the darkness which 
resulted a heavy squall cloud nearly leached tbe 
Shenandoah unobserved but was seen m time to 
advise the elevator man to stand by for t heavy 
down gust As thf ship intered this (loud she 
(ould be felt to descend much as an elevator and 
at the same lime rain, sleet and snow were beating 
down npon her ” 

The new 6 000 000 nibii foot airships will be 
much stronger than the Shenandoah and wild in 
de(d must be the fury of the elements which can 
wreck them 

I he rigid airship is the only type of aircraft 
which bhowb a steudy and rapid improvement in 
performance with increasing dimensions It is also 
the only aircraft which is truly habitable and capa 
ble of operating at •^a over vast distances and for 
days al a lime through fog stonn, and darknesa 



my, storiei of industruil meihanics that wiU he 
dealt uiih in a forthcoming issue 



SnRN VIEW OF C7 

Dark i/wn in tht fn and bod^f are pre^ ur diaphragms^ 

uho e pmwe\ are recorded it t h r f rorfv hr the 

observers stationed utih n the hail r t t car See 

photograph at the t p of tht pog /7> th % m an% pres 

sares and stre\%es are accurate!} ietc mined 
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A New Tool for the Research Scientist 

Many Inloresting Experiments Have Been Performed With the Improved Cathode-ray Tube. 
They May Lead to Discoveries Which May Be Even More Startling 

Than Those Made With X Rays 


It It no longer a tecret that when the remarhabU phenonMoa produced by meant of the newly developed 
tube detanbed on thete pagee etpenally lit eff e cto on email anuneb at tbort ditlancet—were fiiet obtermdf 
there wat connderable fear among taenbeti that it vrould receive a bad dote of the wrong kind of imtial pnb- 
Gaty it might be detcnbed by the tentafional prett at tome new-fangled land of 'Meatb-ray No tnch por^ 
pote, it u ahnott needlett to ttale, wat m the mmdt of the tcMotnlt who developed it» and itt effect on Imiig 
matter u to comparatively limited in range that any tuch idea aronld be nonaentical 

At anyone may learn from any elementary phymt test book| the cathode ray it not m itielf a new thmg— 
far frcmi iL What Dr Coolidge hat done, etaentiallyv it to modify die electron-ditcharge lobe formerly uted, m 
tnch a manner that the rayt are powerful ooteUe. At the accorapanyug article itatet, vanont mleretting |^- 
nomena lake place under the ‘‘cuper-cathode*’ raye but duect apphcabont of practical value have not hem an¬ 
nounced at yet It it significant, however, m view of the statement, that have been the developmcntt of 
thu land which have not toon been apph^ m tome direct manner to mdutlry and our daily lives — Tkt Editor 


lArilODh ray^ ir streams of 
spted tlcLlrons Hiri di'^covtred ty 
(roohts II Engli'^h scili list in 187» 
but their pissibilities were liiiiiltd b 
caubc It was necessary ij work within 
(vauiUd lulls Herl/ in 18)2 found lhat thi 
cathode lays w nild ihiough nnlol foil pla id 
m thi vfl iiurn tube I enard hia pupil made a bi^ 
■tep forwird when K) years i^o ht lemeiiUd a 
mcUl foil wind )w in the bulb of the tube and shot 
cathode rav 0 thrmj.h it and ibereby for the lirst 
turn obtained lalhide rays out in the air Numer 
ou» advaiKiinenta in laihodi ruy tube lonstruition 
have lK*en madt ly other in\estij,aiois since thin 
ispinallv in le^ud t> the output of tin tube In 
the u search lal»orat ry of llie ( eneral F lertnc 
Company ihtre has n w been devised I y Dr W D 
( oolidge a tul»e which is charaitenzed by f^rcatly 
inrreascd lulpul muib higher operating voltagcb 
and by beiD^ entirely sealed off from the eibiust 
system 

Practiial appluationa fur the niw tube ha\e not 
yet been developed but Us \cry high output has 
already led to the diBCoverey of phenomena whi h 



CATIIODFRAY APHAHArUS 
Voltages ug to 3Wfi00 and cwrrenrj of i few mtUwnBern 
are tued m the prodaeUon of the extremely pouerfid ra% 
uhtek penetmtet / tore than tuo feet >f on 



DR W D COOIIDCE 

fh f oaitdge t Jsu^tani l> ector of the g at reitarch lab 
rato of th 6 rtl It I Con panr a I tve tor of 
Ir go ful catkoter y i be dea nhrd on the fagis 

had not bcin observid with previous tubes Such 
lir instuiiie are the production of a yellowish solid 
when cathode rays are passed through acetylene 
a rolorlrsM gas and (he production of electrical 
disi.harden or explosions jubt beneath the surface 
layers of many bubstanees Work with a gray rah 
bit lid to the production of growths of longer and 
white hair on rayed areas When the leaf of the 
rubber plant was bimilailv bombarded latex or 
milk was exuded In addition to such results os 
these cathode rays in smaller concentrations were 
previously found by other observers to kill germs 
and sprres cause many sails to become brilliantly 
flunrcscint oi to change in color and to effect phys 
jfal and chtmiial chmges f different kinds 

Most of the effects arc superffcial phenoiMnOt 
however since the lavs have relatively low penc 
trating power At riOOOO volts they penetrate 
more than two feet of air but in substances of 
greater density such as salts, the penetration is 
correspondingly less 

llie power of the new cathode ray tube is evi 
dent in the statement lhat it produces as many 
cathode (or beta) rays as does a million grams of 
radium bromide but of lower average velocity 
The window of Lenards original catho^ ray 
tube was 1 7 millimeters in dumeler of aluminum 
foil 00026S millimeterb thick cemented to a metal 


plate in the end of iht lube The bmall diameter 
was the result of several circumstances It was 
difficult to btain a larger piece of such thin foil 
without minute holes and it wab difficult to sup 
pert thn thin piece of metal so that it would not 
collapse when the tulie was evacuated His tube 
was operated with a permanent connection to a 
vacuum system and depended for lU opeialion on 
the presence of a small amount of gas in the tube 
rhe gas me fecules were lonircd when a high po 
lenlidl was impressed acioss the electrodes Ihe 
p>siti\e nns went to the cathode The bombard 
inenl cf the cathode by these positive ions liberated 
the fie irons which constituted the mam cathode 
rav stream 

In the new IuIk* a current of a few milliamperes 
at voltages up to HtOOOO may be used The win 
dow has a diameter of right centimeters and u of 
nickel 002'>i nullimeter in ihickneH 

The operation of the lube is similar to that of 
the modem pure elec tron discharge X ray tube, 
also a development of Dr CoohdgeV in that the 
stream of electrons is liberated by a heated tung 
sten hJament and in that a very high vacuum » 



IHE NEW COOUDCE TUBE 
The wmUow uukcoted at tke left to a aheat of meM oafy 
}/2fi00 of an ladt tkwk Through u the raya mmga from 
the interior near oecuum into tho mr 
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uaed. The tube may be »ea1ed off from the ezhauat 
■yatemy and tranaponed and uaed aa easily aa an 
X-ray tube Connected to the window, or anode, 
there la a copper tube wiUun the anode arm, aerv* 
Jag aa an electroatatic shield to prevent purtctunng 
of the glasa by the high voltage. 

The cathode ia a heated tungsten wire from which 
the eJectrons come, the anode la a nickel window 
which u half of a thousandth of an inch thick and 
which ia supported against the atmospheric pres¬ 
sure by a honeycomb structure of molybdenum. 
Reckoned m inches, the window is thin, but in terms 
of atomic layers it is thick—500,000 atom layers 
deep. The window is soldered to an invar sleeve 
to which the glass of the anode arm is sealecL 
The filament is heated with a low-voltage cur¬ 
rent Electrons evaporate from the filament at a 
rate determined by the temperature, Hhich in turn 
depends upon the filament current A high voltage 
u impressed between the electrodes, the electrons 
from the filament thereby being driven at enormous 
speeds from the cathode to the anode, through 
which most of them go into the surrounding air. 

Caases Minerals to Glow 

The electrons esc4iping through the metal window 
cause the air to assume a purplish glow, extending 
in front of and for some distance hack of llie win 
dow Tins luminous, essentially spherical mass 
may he as mu(.h as tHu feet in diameter, depending 
on the voltage, and u due to the ionisation of the 
air by the high speed electrons The odor of ozone 
and the oxides of nitrogen is also noticeable Im¬ 
part of the eleitrons on the window causes a slight 
produiiion of X rA)8 there, and additional X rays 
are produced when the cathode ra)B impinge on 
other nuhstontes outside the tube In addition to 
such phenomena as (an be visually observed wlien 
a substance is placed in the path of the cathode ra)s, 

-— O' —"I I - - o - - J 

in the path of the rays becomes heated by the bom¬ 
bardment of the ra>s and at the same lime becfjmes 
a source of X rays, just os though it wen* within 
an evaluated tube The general design of the new 
lube 18 such that it seems possible to use still larger 
windows and mure energy 

The following expennieiits were conducted with 
a cathode-ray tube operating at 200,000 volts, 
Calcite crystals, upon being rayed, glow strongly 
with sn orange light and remain luminous for srv 
eral hours. In addition to this, they may show 



THE RAYDISCHAHCES IN AIR 

The window a/ the tube nhou/B dimly at the trft Thr^ luml 
npiu, purple ditcharge may reath tuo feet in diarmtrr 


bright, bluish-while scintillation^ These have been 
observed while the crystal is iinderguing boinhurd 
nuDl and for as long as a minute after raving H> 
lightly scratching the rayed snrfuce of the ir^htal 
with a sharp instrument, the scintiilalions may he 
induecnl fur as long as an hour after raying 

The area in iIm* neighliorhood of a Kcintillalion 
loses all of its luminosity uh the si ml illation oi 
curs, and then appears dark agaiiiM the bright 
orange background Under the inn.rose o|ic the. 
spot IS marked by a lillle crater, with many liny 
canals leading from it Exjiiiination of one of 
these arras with a niiiroscopc. shows the presence 

— -- r* - 

pluMoii crater Each appears to In a line of small 
globules, like a string of beads The reason for 
this lieaded appearance is not fully understood 
The luffiinosity of the ordinarily colorless and 
transparent calcite crystal is weird and uniaiiny 
To the uninitiated the mimral has the a]>|)earunc^ 
of a red hoi coal, and js tourhed with rrluitanre 
It IS cold light, however, in that no appreciable 
temperature rise is opparent, and the c rystal ran be 
handled without danger The luininusity ocrurs 
with in a very thin layer since the rays penetrate 


only about 1/10 inillinieicr into the crystal structuRi. 

Calcite IS not the only mineral which is caused 
to glow by IreaUncni with cathode rays home 
glow only while subjected to bombardment, and 
others continue to glow for some time, and various 
colors are apparent, anordiiig to thi minerals used, 
in the case of granite, a mixture of different min 
erals, a very beautiful effect is produced by tbe 
rays since suili tailors as orange, blue, red and 
grcin become ividriii Ihese colors are very bril¬ 
liant while the granite is under liombardmenl, and 
persist less bnlliRnlly for some time thereafter 

Intense Cold Works Weird Changes 

FluoreHcent sc rrciis such as are used with X rays 
are bJho < aiised to glow iiiUj)M*ly wlien sulijecicd 
to cathode rays A beautiful cx|H*rimint c.un be 
conducted with a fluuri'M-enl scrc.ni cd cadmium 
lungHlute When suLjcttrd to cuUiode rays it gives 
off green light and shows very little pho^phores- 
c^ce, or afterglow If a strip of this screen is 
dipped into liquid air and is then rayed, it shows, 
upon warming up, several distinil luminescent 
periods, each having its own characterintic color, 
the < olor depc ncling upon the.* temperature If, after 
the screen has sumewliat warmed up and has passed 
through sonic of the colors, it chilh*d again with 
liquid mr and allowed to warm up once more, it 
will di*-]day no color until it has reached the previ 
ou^ higher tempi ralure The screen then glows 
with the proj>er color for that ti tnjicralure This 
radiant energy can be stored in tin intensifying 
M reeii bv niHinlanniig a suffiiiciilly low tempera¬ 
ture, and can lie liberated at any lime by the appli- 
I alien of heal 

Oni ol the inc»ht inii resting experiments with the 
cathode ny has bcin the production of a solid by 
])a^'*ing aciiyleiie gas in front of the window of the 
tidir while it is in i>|)rralifm The* product, similar 

■ 1 a 

m minute lrai*cs eilhir by a lorona discharge in 
acetylene or by the use of radniin emanation, has 
i»een produced m gram lots with the new lulie 

)n prcxIiK trig the r’ornpourid the gas is led 
through u chamU'r in frcinl of the window of the 
lulie, and the rompoiind is formed iminediatelv It 
con )je collected an a iliiffy, yellow jiowder, or under 
different elei.lrMul condiiions directly as a varniwh 
like film on metal In or other surfaces, to which 
It adheres lightly The powder has bc*on found to 
be insoluble in all the numerous chemical agents 



LENARirS ORIGINAL CATHODE RAY lUBE 
By cementing a thin^ metal fotl uindon^ ia the eitJ af the tube, Lenard passed the cmBiode 
royj MU iflto the mr Cathode raya are free elecIroM moving at htgh vriodnra When they 
iSrika an^^hingt X rmya, «AicA are wave phenomena aimilar to light are produced 



Thr dtagram and \tatcmfnt^ in the text exfdmn this in detail The use of the lamr word 
"rarj" to denote both X rays and taihode rays is lilogical in a sense and often causes cow 
fusion As esplatned at the left, the two phenomena arc in different causal categories 
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THt (ATHODE RAY CAUSES CALHTr CRYSTALS TO CLOW STRONGLY JOR SFVBRAL HOURS 


CalHte u a rammoM. cry tallini form of talnum carbonau of uku-h lunrHonje and marble are another form Under the cathode roYS tk«%e cry$tal» Mcintdlate wtth a bluuh white color bi 
spot and fwtt orange light At i th / tu tthirh have tunttUatrd show clearly on iht eryital At b some of them scintillation ipott are somewhat magmfled At o a stntle spot u 
mof, fi / Iff// riorc and shaus tht cuno/i and crater At d, uniat 4 magnifcmtian of 360 diametert a canal system shous as a string of globules 


that havr 1m on Irud so far in the experiments 

The lii^h speed eirtitons emitted by the tube 
cause imiiiy Ji ]uids and solids to undergo marked 
cheinK-al cbaiii^es Just aret>kne is changed to 
a Bolid, bO is Ljstor oil solidified Crystals of cane 
sugar btcoim opique white and, if healid after 
wards, t^ive < fT loimderable quantities of gas If 
a solution of sugar in water is exposed to the rays 
and thin tesud with litmus paper, it is found that 
the Bolution lias biLoiiie acid 

If B shallow dish of ordinary salt is exposed for 
a moment to the Ta>s the salt turns brown By 
remo\ing the surface ]a)er of ^It it is seen that 
the crystals beneath, not reached b) the rays, have 
not been affected 

If glass IS exposed to the rays, it immediately 
turns purplish or brownish in color, similar to the 
way glass is affected by long exposure to \ rays 
By the use of a metul aliucil, the glass can be 
marked with any design, either very lightly or more 
deeply, depending upon the amount of exposure 
Porcelain and crockery can lx marked in a similar 
way 

The color effects product d by these experiments 
have been found to be more or less permanent 
Some colors are lost in a short tune, and others 
continue inderinitely 

Electrical discharges or explosions occur in a 



EFFECT ON RABBITS EAR 


After exposure to cathode ray^ oter /At fs i lengthn of time 
M best / at Lc mwAc formt d but v m n It o§ taking the 
old hair wuh them and /cuvtna bald spots 


sheet of celluloid exposed to the rays at about 
liquid air temperatures These sparks or scintilla 
Uoos are observed in a dark room durmg and im 
medutely following exposure Subsequent ohserva 
tion of the celluloid under a microscope will show 
that just beneath the suiface there has been a di« 
charge where each of the H|iarks occurred The 
craters in the celluloid are shown by a microscope 
not as straight lines of globules, as in the case of 
calcite, hut as very ir|regular lines due probably 
to the fact that calcite is crystalline in structure 
and celluloid is noU 

If the leaf of a rubber plant (Ficus elastica} is 
pricked with a pm point, a while latex or milk is 
exuded from tho puncture When a portion of the 
leaf is rayed with one milliampere of current for 
20 beconds at a distance of one inch from the win 
dow, the rayed area becomes covered immediately 
With the white latex, indicating that the electrons 
have in some way caused the cell walls to become 
permeable to the latex 

An exposure of only 01 miHumpere for one 
seiond causes a color change in the leaf, with sub 
sequent dr>iiig out of the rayed area to a depth 
corresponding to the penetration of the rays 

Raya Always Uoiler i ontrol 
X rays do not kill battena hut the 200,000 volt 
cathode rays do, even with an exposure of as little 
as one tenth of a second 

One milliampere of current for a fraction of a 
second has been found aufficiint to cause immediate 
paralysis and subsequent death of fruit flies 
A peculiar effect disc o\c red during experiments 
with rabbits is that a profuse growth of snow white 
hair IS produced by exposure to the rays The ear 
of a rabbit was rayed with 0 1 milliampere for 01 
second oitr an area one centimeter in diameter 
The rayed skin became deeply pigmented within a 
few days, and the hair came out Seven weeks 
later new hair appeared This new hair was longer 
and was a mixture of white and gray in color 
With 100 times the exposure—one milliampere 
for one second on a similar area—a scab formed 
over tho rayed area The scab come off a few days 
later, taking the hair with it A profuse growth 
of snow white hair started two weeks later, and 
boon became much longer than the original hair 
In further expenmenU the exposure was increased 
to om milliam|>er 0 for 50 seconds Scabs deve] 
optd on both sides of the ear, and when they fell 
away a hole was Uir in the ear The edge of this 
hole was at iirst wlAout hair, but later became 
covered with a growth of the snow white hair 
Among the most important of ray producing de 
\]cm or substances available for scientific research 
are radium compounds and similar products They, 
are constantly disintegrating and, in so doing, give 
off alpha, bHa and gamma rays The bcia rays 


are really high speed electrons, and in this respect 
are identical with those of the cathode ray tube, 
but of higher average velocity 
Radium, however, u uncontrollable in that the 
experimenter cannot govern the velocity at which 
the electrons are bombarded into space The 
cathode ray tube offers a source of high speed elec 
tronb, or beta rays, which is at all times under the 
control of the experimenter, both os to quantity and 
velocity Added to this there is the fact that one 
of the tubes will produce a very high concentration 
of the rays—one tube releasing aa many electrons 
per second as a million grams of radium bromide 
Much has been learned m the past of the proper 
lies of cathode rays by brilliant experiments con 
durted by numerous investigators With the new 
tube—completely sealed, portable, always under 
control, capable of producing a very powerful 
stream of high speed electrons—the held has been 
opened for conducting experiments previously im 
possible, and it is to be expected that our under 
sunebng of electronic phenomena will be greatly 
increased thereby 


q 


Insects cost the United States two billion drdlarg 
a year^ Rather expensive pests^ to he sure^ 
hut the Government is combating Uiam Read of 
the fight and results in an early issue. 



SEVEN WEEKS UTER 


The bald spotd* produced by espasuro te the catho de rajn 
are now covered wUh new hasr in asm spot, U la grqr mi 
whsta and u the oiAsr, It ts mhita 
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The Scientific American Sport-plane Trophy Race 

Extraordinary Speed Was Attained at the Philadelphia National Air Races 

By Prof Alexander Klemin 



[IT ibe National Air Races the clauifica 
tion of many errnts ii based on the 
engine piston displacement measured 
in cubic inches, one cubic inch cone 
spondiDg approxunately to one fourth 
of a horsepower In the races for smalt engines 
the classifioanons ran under 510 cubic inches, under 
300 cubic inches, and under 80 cubic inches engine 
displaoement With engines of the 80 cubic inch 
ratuig, possibilities are limited It is doubtful 
whether a pilot and passenger ran ever be carried 
with complete secunty by such an engine certainly 
no very extended range is to be expected in add! 
tion to the Mrrying of two occupants 

The plane having an engine of 510 cubic inches 
and a hoiwpower of something around one hundred 
lan hardly be*conSidercd a sport plane Even if its 
initial cost IS low, its fuel and other running ex 
penscs are likely to remove U from the ptipular 
*)port plane class The Scientific Amencan Trophy 
Race Mipulated the intermediate value of under 
300 cubic inches We believe that this is a particu 
larly useful rating and that with engines of this 
displacement or a lillle under the ideal sport planes 
for pilot and paswiger will soon be developed 
In some respects the light plane rare is the most 
interesting event of a National Air Race Week 
The airplanes purchased by aerial service operators 
and by air transport companies are under continu 



WING CONSTRUCTION OF THE WINNER 
A MUi^ built up box tpur U empiorod with venter top and 
bottom but with fabric covering the re$t 


ous observation all ibe year round Their per 
formance and service characleriMics are well known 
to all professional interests However the small 
planes are, at present, mainly in evidence only at 
races and therefore their design u always somewhat 
of a surprise Their showing at the meets is their 
best selling argument The one at Philadelphia 
was no exception, and the comparatively few light 
plane entries earned a disproportionate amount of 
the Msitors* interest 

The small sport plane is not just an ordinary 
plane reduced in size It has very definite charac 
tenstics of lU own It » particularly sensitive to 
control, and very maneuverable, its sensitivity may 
even be excessive and certainly no controls on the 
eport plane should be balanced It has, as a rule, 
t lower landmg speed and a correspondingly greater 
Mfety When the heavily loaded transport ships 
crash, there may follow hegvy damage and serious 
danger The small planes inspire the greatest con 
fidence by tbeir obdity to escape aenous damage 
even undu untoward circumstances Further, by 
virtue of their smaller dimensions, when out of con 
troi M in a bad stall, they need a lesser height for 


recoiery of normal fly mg attitude a statement which 
the theory of dynamic similarity renders perfectly 
demonstrable 

Their small dimensions pailicularli when the 
wings can be folded, makes their housing and trans 
portation to the fljrmg field particularly ra**y At 
the same time, they are real fl>ing craft able to 
negotiate quite a fair distance under poor weather 



A PRIZE WORTH STRIVING FOR 

Thu lUuMtation ahotL* the deaign of th brow plague that 
II S3 auarded in the light /trt plane rac 


conditions Thus, Jack I^ass who piloted the 
Dnggs Dare from Dayton, Ohio to Plulndt Iphia on 
a flight of some 400 miles, eiii lunterid rain fog and 
mountains having peaks of itXM) feet with fog 
covend valleys vet arrived without mishap Not 
once had his faithful little mitor missed and not 
a drop of water had found its way into his cabin 
enclosed with pyralin 

Besides the requirement as to the 300 cubic inch 
engine displacement, the Scientific Amencan 1 rophy 
contestants had to carry a minimum load of 170 
pounds, exclusive of fuel, oil and water, a light 
pilot having to be compensated for by a sufikient 
quantity of ballast lliey could l>e one or two 
sealers The race to be run on Tuesday, September 
7 (though actually delayed by rain) was to co\cr 
60 miles, 12 tunes oround a closed course of hve 
miles, with three marking pylons All conic slants 
were to start from **81 rest,'* with engines running 

The winning plane was detiigned I y f I* Si lU r 
of the Krcider Reivier Aircraft ( ompany of Hagers 
town, Maryland, and is an intere^iting example of 
the simphrity and eflhiency which can be attained 
in the construction of these small phnes Piloted 
by A H Kreider, it averaged 91 5 miles per hour 
over the course, an extraordinary spcN^d record for 
planes of this type in a closed cinuil race One 
lap of the race was timed at 99 i miles which seems 
a wonderful achievement for a 40 horsepower plane 



THE WRIGHT MOREHOl SF EN( TNE 
Thu type wtU drive a smaU plane at 90 miles per hour con- 
wmtag a fiflon of fuA in about Itf miles 


The Mo wing (iiiic i double cambered surface, 
proved quite eflh leni and its i onstant center of pres 
sure (due to a rtiersed trailing rdf,e) helped in 
the strut tural design The 20 foot span wing is 
built very simply with one veimi covered spar, the 
fsbric covering terminating in a wiie at the trailing 
edge 

The total area of the wmp,s is only CO square feel, 
and the ovci all kn^th is but 15 feet The total 
weight fully loadc^i is only 490 ] Minds The dc 
bign of the plane is simplihed also in the one piece 
horizontal tail suifaccs the elevator and stabilizer 
being lumbined A wing surface of four s 4 |uare 
feet IS attached to the axk and provides some lift 
a« well as giving a slreamlinc to the axle 

One interesting tendency is notucabk in the de 
M^n (f these lir,ht plant s the plae ing of ihi wing 
at the bottom of the fuselage and near to the grouncl 
as in btlh the Kreidi r Vn/ger and in the little Ford 
monoplane Apparently designers like to get all 
the lift thev can 1 y plating the wing near the ground 
and HO reducing both landing and gilaway speed 

fho second prire went to Heath of Giicago flving 
the Heath lomhiry with a \i rv clean cantilever 
monoplane de sign who hm raged 91 2 miles per 
hour, using the Bristol Cheiub i ngint C D 
Chamberlain finished third with a two seatrr of the 
vintage of 1920 and the Dnggs Dart likewise 
equipped with a Wright Morehouhe finished lost 



SIDE VnW OF M1DGL1 

Th I ttU traft M / ff’n/i d fust I ki a rater even to tha 
pair t I ap t n r tht pr p li r 


with a A]>erd of 8 y 1> inilcb per biur It was per 
haps handicapped hv the long and difirult trip 
across the iiumnlains which wr instanced as a proof 
of the rugged qualities of these light planes and it 
was somewhat old in construction 

In previous uir nicrls pi me designers of small 
craft have had to use cither foreign huilt engines 
or else motor cyile ingincs idapted to plane use 
It was gratifying ti have the Scientific American 
Trophy earned off 1 y an Ain man built plane with 
an American built small engine The Wnght 
Morehouse has Iw j i\hndcrs horizontally opposed 
It IS rugged simple well bilanied and reliable 
With a bore c f 75 iiuhis u stroke of 4 625 inches 
and a piston di'*i»l i enienl of only 80 cubic inches 
it delivers 29 hirsepower at 2 500 revolutions per 
minute It weighs but 89 5 pounds The fuel ion 
sumption IS 2^2 gallons jier hour at full throttle 
The Wright Morrhou'*c actuallv showed up better 
in the race than the foreign huilt Bristol (3ienib, 
of similar power and design In the various laps 
of the race the Cherub missed a little in Heath’s 
plane The Wnght Morehouse never gave m indi 
cation of trouble 
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WHKN RADIO WAS KNOWN AS WIRFLESS 
The old rotary gap of 1^12 madi> a deafening era*h a.i the »parkt leaped between the eUc^ 
irode$^ In thone da\f it uax the la*t Uitrd in tiireiegs but today it U obsolete, having ^ven 
nay to the modern vacuum tube and the quenched gap 




■ T' ■’ 

; 




A CONTACT WITH SHIPS AT SEA 

The obsolete set at Bush Terminal, Brooklyn, wfuch last its popularity when broadcast 
listeners complained of interference The transmutrr was tun^ by the Med and lever 
A n^ary gap u on the motor shaft and a quenched gap to on the floor 


Edison Glimpsed At Radio in 1875 

Scintillating Sparks Led to Discovery of ^'Etheric Force” 


m ' IN ihc Clung; ot November 22, 1875, 
iiiiieteeii >ear8 before Marcnin made Ins 
first transiniltiiiR and rcccmng set, 
Thomas A Kdisoii oliserved a strange 
j spark in one of his experiments with 
a magnet, and after sliidy lie proposed the name of 
“cthenc force” for the phcnoraimon Edison de 
scribed his diRro\ery m ihe Stienlifir American, 
December 25, 1875 

This disclosure b> Edison, together with the 
theoretical prediction of Hher waves outlined by 
Professor James Clerk Maxwell in 1867, and the 
ueuljoji and detection of eleitroiiiagnetic waves by 
Heinrich Hertz in 1886, were developments which 
lielped Guglielmo Marconi to “stand the egg on 
end,*’ as Sir William Precce referred to Marconi's 
triumph However, as one writer has said, “Mar 
loni’s creation, like that of the poet who puts words 
of men in perfect Ivnr, was none the less brilliant 
and original ’* 

How **Elhcric Force” Waa Dlacovcred 

Edison first noticed thi distinctive churaitrr of 
the “etherir” spark while experimenting with a 
vibrator consisting of a bar of Stubb's steel, fastened 
at one end and made to vibrate by means of a mag 
net He and his assoeiates observed a spark coming 
from tht core of the magnet They had often wit 
nessed the same phenomenon hi i oniieclion with 
telegraph rclavs when iron filings were brtween the 
armature and the (ore, but thtv had always sup 
posed a to be caused bv inductive elettniily On 
this ociusiuii the spark was so bnght that they hu<^ 
peeled something more than induction 

F,<linun found that by touching any portion of the 
vibrator or magnet with a piece of metal, the spark 
was produced The end of the vibrating rod was 
then connected bv means of a wire to a gas pipe 
overhead, when upon a spark could be drawn from 
any port of the gas pipe m the room Subsequently 
ii was found that a spark could be drawn from any 
jMirl of the whole svstem of the (ity gas pipes. This 
induated condu'^ivclv to Edison that a new force 
was at work whuh was not amenable to the laws 
of voltaic or *ttalic flectncitv 


By Omn E Dunlap, Jr 

Tested in various wa)s the new current refused 
to obey anv pf the established laws of electricity 
further than that it traversed metallic conductors 
A lack of polarity was observed as one of its 
piH'uharilii*)* It was indifferent to the earth and 
(iinsiqucntlv Us capahililv of transmission through 
uninsulated wires and its independence of electric 
nonconductors was noted 
Previous to Lduoii’s discovery il was accidentally 
found that when the contact of an electric current, 
which magnetized a large electromagnet, was broken 
very near one of the poles of the electromagnet, 
the spark was so murli imreased in iiilcnsity as to 
produce a powerful snap, like that of a pistol, while 
the breaking of the contact at a distance from the 
electromagnet did not produce suib an effect The 
nixl thing observed was the drawing of the sparks 
from the iron electromagnet, or from its armature 
Edison went deeper into the subjiHt than previous 



thTfather of the vacuum tube 


Thomas A Edison In hit laboratory He was the frU to 
ditcooer the electron discharge in a lamp 


expcrimenlers, but if he had been more interested 
and had delved deeper into the mystery, radio broad 
(4i8ting might have begun raueli earlier than 1920, 
and radio motion pictures might have been in vogue 
today Edison did not apply for a patent on hia 
discovery. 

He pointed out at the time that one of the most 
remarkable features of the new form of electricity, 
which proved its perfect neutrality was that it had 
no apparent effect upon the human body and none 
on most delicate of electric tests, the properly 
prepared frog's leg, unless an exceedingly strong 
galvanic current was used around the magnet. 

Edbon^a Dlaeovcry Doubted 

Edison conducted experiments to show that the 
new current differed from electricity, especially in* 
ductive electricity, in that ita sparks were different 
in appearance and effect The sparks scintillated. 
The current differed from electricity in general in its 
entire independencr of polarity II did not require 
a circuit nor did it require insulation It would not 
charge a Leyden jar It failed to affect chemical 
c'ompounds sensitive to electricity, for example, 
iodide of potassium It had no effect upon electro¬ 
scopes or upon galvanometers. Il was not felt by 
the tongue and caused no contraction in a aenaitive 
galvanoscopic frog 

Little did the public realise fifty-one yean ago 
that this strange spark might be the basis of a world¬ 
wide communication system destmed to flash mes- 
auges and entertainment to millions, simultaneously, 
at the speed of light. 186,000 miles a second. After 
reading Edison's announcement relative to the 
elheric force, one man wrote, “I cannot but believe 
that somebody is somewhere mistaken. Mr. Edison 
u perhaps sincere in his belief that he haa discov¬ 
ered a new and valuable force; but be will soon 
learn that the hopes are delusive and evanescent.*' 

In commenting upon the discovery the editor of 
the Scientific American in the January 1, 1876, itsoe 
said, “It is a new and distinct phase of force, an 
unstudied phase of electricity, which will rank Mr. 
Edison the most fortunate and eminent of scientific 
discoverers.** 
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IT SOUNDED THF SPARK'S DOOM 
John Frmtier, ouiude pickup eH/pnfrr at station KDKA 
holding one of the lOkiiouatt transmitttng tuhe$ u$ed at 
Ac P^burgk «fatioii The metal water rooluig jacket is 
at the base of the glaMS part of tlu luot 

Some believed the new spark to be the result of 
indured elrLtricity, but the electrical wizard proved 
that it wan not inductne In hin tent he used the 
following apparatus, with all paits insulated except 
the gai fixture a battery, telegraph key, electro 
magnet, bar of cadmium, mirmr galvanometer, gas 
pipe and a spaik gap formed by two graphite pointii 
al>out the sixe of a had pencil 
The unknown i urrrnt was pasNcd through the bar 
of cadmium and through the galvanometer without 
the slightest deflection, and nothwithstanding the gas 
pipe conneciuin, which would drain the wire of 
uiduied elcttncily, if there were any, bright sparks 
were Visible between the graphite points in response 
to the motion of the telegraph key 
Since that lime, similar ••parks leaping tiny metal 
lie gaps have saved thousands of livc^ at sea but 
today the more efBrient and economical vacuum lul>e 
liOb replaced the old spark as a means of generating 
electrical om illations to set the ether in vibration 
and so moke winlcns communnntion possible 
Cdi 0 on*B announcement spurred many others to 
experiment and tr) to produce the ctheru force 
All attempts to generate the force with a Holtz 
machine or Leyden jar were liuitless It could only 


bo produced by means of an interrupted current 
from several cells, ulmg the vibrator magnet, or an 
flectromagnet operated with a telegraph key and 
battery Then the current followed the wire con 
nected with the core of the magiut, or with a piece 
of metal within the magnet's spheie of influence 

Hie force manifested itself as s spark when the 
wire was rubbed against a puct of metal when a 
body of metal such as a gas pipe or stove was con 
nected with the wire and touchtil b> i piece of metal 
such as a knife blade, or when two earbon points 
were brought in contact within a daikeiied box oik 
carbon being connected with the wire leading to the 
magnet The entire apparatus had to be carefully 
insulated to exclude inductive electricity Sparks 
were aUo obtained when the conducting wire was 
nibbed by a piece of metal held in the hand, or even 
when the wire was rubbed bj lU own free end 

^Edison Effect** Applied to Rjidio 

The conducting wire did not have to be insulated 
It could be led through water wound around large 
metallic bodies, or trailed along the ground, yet the 
Bcmtillaling sparkn appeared One rainv night 
FdiHon strung the wire from the vibrator out ol 
doors across the sidewalk, up and down the block 
in the gutter, through which a torrent of water was 
flowing, thence by an alley to tin n ir of his lalmia 
lory, whire spaiks were distinctly seen between the 
carbon points in the dark box Those who witched 
the BpAiks caught just a glimps4 of radio ^ 

While experimenting with iiKandesrent lainpo in 
iUUO, the luriosity of Fdisoii was arousfd by hiaik 
deposits inside the glass bulb and a blue halo sur 
rounding oiu of the legs of thr laibim filament He 
thought that the blackening of the might lie 

caused by a molecular bomb it dim. nt He coatid 
a lamp on the ouMcb with tinfoil and found dial 
when It WHS t irmcitid in senes with i galvanoimIti 
and the positive terminal of the hlamenl then was 
a current flowing across the j,ij> between tht fila 
menl and plate He then plated a piece of pi it 
Ilium foil Jietween the legs cf the filament inside 
lilt bulb and the cfleel was j,ieally intnased TIu 
phenomenon was called ibe * Ldison eflec l 

Ihuii a was tdison who hist discovered that a 
glowing filament in a partial v icuuin williin a gla^K 
bulb not only shed light, but aLo a *<huu«r of elec 
Irons, tiny speeks ot negative ekctriiiiy so small 
that the most powerful mHionoiK cannot detect 
them these little paiticles of elec trie ity have been 
desciil>ed bv one scientist who stales thsl if a drop 
of water which includes a p^ieat niiinl^ei of elec 




;.ir. 



A 


Fim UNt YFARS LATFR 
A half reuluti aft r hdi on « huoxtry «/ rcArnr foree^ 
the spark u gont—replaepd by the latuuni tube Thtt 
photogtaph sh *if i nfsht of tht tO kUonaft wati r tooled 
titbss at hOh i Acif thi rubber h)se for tht uater 

trolls, because of the b>drc||;«n and oxygen wilhiu 
It, were magnified to the si/c of ibc earth each elec 
Iron magnified in proportion wf uld be about us 
lui^c us a giain of sand Nivcrthclcss these elec 
Iroiut arc to llic radio receiving set as Idood is to 
the huriiun •-v*'Um 

I diHOM continued his experiments and invented 
ihe die trie li^^ht hut did ni»t pc rfcTt the vacuum 
tube detector and amjdificr foi ludio despite the 
fad ill It be hid uncovered iN basic principle 
In l‘H)l Dr James Ambi >si I Inning of Fng 
lind, inti idiJted the Hcining vilve and afiplied it 
to wireh^'S reception He insullcd a small metallti 
plile within till lube and connected it to the post 
live ic rniin il of a hir^b vi ll i^i batlc r\ so that a con 
tinuous sliearii of flections would flow laHwecn the 
fiUinenl and plile Since eipposttc electrical charges 
attnet each other the ch tron") which ire negative 
elediifity arc allrsclid b) the positive charge on 
the plate, funning i rontiriiious sticain between the 
filament and j>l ilc 

Dr Let df lores! in 19()0 improved the Fleming 
valve bv adding a third electrode called the '*grid,'’ 
making the tube more efficient ind pnclml Hi 
named it the and \ 




TESTING EOUIPMFNT FOR FTHFRIC FORCf 


Edieon'i instruments^ reprinted from Ae Scientific American of December Ti }87j skou 
tng Aa yyout used to produce and detect the strange sparks * indicates batteries B * 
key, nagaeli, “D, armature, galvanometer, “C,*" gap, **F* gas future 


ONf Ol- Till ^ARI^ WIRHISS IKANsMIlll-hS 
imahur e\prrimentei\ frm /Wi to used this impi* cirrtfif to tiff bark and forth 
latet transform rs vrre subsntuti I for the sparf rods an I n it la iium tubes are the 
/monte means of generatir g lurrent to s t th erh r in irArmin 
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How Science Can Improve Your Golf 

A Highly Interesting Article on the Reasons for the Vagaries of the Flight of Golf Balia 
that Was Prompted by a Former Article by Ftofessor Sheldon 

By P. A. VaJe 

Aiiihiir uf “Swerve or the Flight of the Ball" “Modem Golf" “Modem Tannla," et cetera 


a recent utue of the ScientiliL Aracn- 

I ron, ProfcMor H H Shrldon, Ph D , 
Chairman of the Deparlmml of Ph>a 
icH, Waahington Square College, New 
■ York University, wntea in a very in 

tereating manner of **Thc Phyaits of Golf Balia,” 

In duling with the awerve of the ball Professor 
Sheldon aaya: “It may be aaked, *Why not uae a 
•inooth surface and thus largely avoid tbe spin 
which results in deviation^’*’ 

My answers to that are (1) A smooth golf ball 
is useless for golf because its flight is very erratic 
It ducks and soars in a most uncomprehensibic 
manner. Possibly Professor Sheldon, if he would 
devote his mind to this phenomenon, might be able 
to explain it Professor Sir J. J Thomson, the 



now BACKSPIN IS PRODUCLD 


A downuwd giancing blow by the face of the golf dub 
QMtdntt the bail, catuet the laUer to tput in the direction 
of the curved arrow in this drawing, "*Aff* reprerenU the 
face of the dub, indicate* the are of the Hub head 

daring the stroke, “r/)," the backspin produced by the 
downuwd g/anctiu blow wok either aiM or iron Hub, 
the line of fught after the unpact and **C," the potn^ 
where the Hub reaches the lotcest point of the swing 

renowned physKiat, in a letter to me, confessed 
that he was unable to do so I gave my explana¬ 
tion of the mutter iii the Sdentiflc American some 
years ago, but 1 am always looking for further in¬ 
formation on the subject (2) The effective spin 
of a golf hall is affeited very little by the nature 
of the marking of the tovrr It is produced, prac 
tically entirely, by the nature of the blow 

To produce any appreciable amount of spin the 
club head, at the moment of impact, mu^t be mov¬ 
ing obliquely across the initial line of flight 
Professor Sheldon goes on to say ‘The answer 
IS that one form of spin, an undcrspin produced by 
hitting the ball slightly below llic center, is highly 
desirable, for this prolongs its flight” 

It IB fairly obvious that hitting a ball slightly 
below Its center will not, of itself, produce under- 
spin, or backspin, as golfers call it, for, in order 
to get the ball into the air it must be hit below the 
center. Yet, many balls so hit have the shoe and 
pull spin, which are totally dissimilar from back- 
spin in their results, both in the air, or carry, to 
use the golf term, and in their action after pitching, 
of coming in contact with the earth. 

The benefinal backspin of golf is obtained by 
a downward glancing blow that hits the ball before 
the club head has reached the lowest point in tbe 
arc of the stroke To put it rather graphically, the 
spin in iKjth golf and tennis is obtained by the 


blnking unpleme&r^bnMdiing acroaa the ball and 
thus C4iiismg it to roll on the face of the club or 
racket. To settle a controversy about the amount 
of roll of the tennis ball on the racket, in the 
Amencan service, 1 had the strings of some radiets 
colored with lampblack and oil and allowed to dry, 
1 then served the Americaii service, using, of course, 
perfectly new hallo, and obtained a perfect imprea 
sion of what took place Somebody will some day 
do tbe oamo thmg in golf. 

Professor Sheldon sj^eaks of its being ‘^•ome- 
limrs desirable to use some slice or pull, thus ob¬ 
taining the curved flight due largely to the effect 
of markings on the ball ” 

Why Yon Hook or Slice 

As 1 have stated, the marking of the ball haa 
little, if anything, to do with the production of spin 
1 cannot, indeed, see why it should be supposed to 
influence spin to any great degree, for the marking 
is of the same nature all over the ball, and, there¬ 
fore, apart from adventitious atr currents, one side 
should provide as much resistance as the other 

Professor Sheldon says ‘The proper surface 
markings should obviously be those that will give 
the maximum effect due to spin, with a maximum 
(if air resistance. At first it might seem that these 
two things would be the same, for the spin effect 
IS, itself, due to air friction.” 

I maintain and have fully explained in my book 
“Swerve or the Flight of the Ball” that spin is 
mainly, in fact, almost entirely produced mechan 
ically by the nature of the blow I should feel 
Aery di^ent ih making this statement if it were 
inerrl) my knowledge of physics against Professor 
Sheldon's for he has probably forgotten more about 
that than 1 shall ever learn, but this information 
comes to us from a pliysuist to whom the world 
bows, no less than Sir Isaac Newton. 



HOW BACKSHN IS OBTAINED 
A demonstration of the correct stance and addrau to asa 
when it u deaired to prodace backspin The hands are in 
front of the Huh head This tends to make the lowpt 
point of the are came in afier the ball is struck, thus pro- 
dudng a downward glancing blow If lAe stroka Is made 
properly, the ball wiU carry true 


Writing to Oldenburg m 1671 about the disper¬ 
sion of bght, Newton saidt “1 remembered that 1 
had often teen a temua ball struck with an oblique 
racket describe auefa a curved line.” 

The great master physicist and mathematkian 
had grasped the main prinople, or one of them, 
correctly, for he then aaid “that the parts on that 
side where the motions conspire must press and 
beat the contiguona air more violently, and there 
excite a reluctancy and reaction of the air propor¬ 
tionately greater,” 

The very curhma thing, how e v er , la that Newton 
was wrong in his premises. To strike a golf or 
trnnis ball with an oblique club or bat would push 
the bail away to one aide or the other but would 
not impart much spin Hie true cause of spin in 



THE MAGNUS FFFECT ON A GOLF BALL 


/ combmotion of hrees pulls the ball toward "F,** oj in 
the slice ui golf turn tats diagram upside down and put 
the page in a vertical position and you wtU have the ex- 
planation of the action of backspin, ‘*Aff* is then the Una 
of flight, instead of sidespin, becomes backspin and 

the vacuum “A" is on top of the ball As the sHn is now 
fighting gravUy duectly, the curve toward “F” will be muck 
leu pronounced than in the case of sidespin 

golf or tennis is now well recognized as coming not 
from an “oblique” instrument hitting tbe ball, but 
from the instrument hitting the ball on oblique 
blow, 

Golfera will understand this clearly, for they 
know that a slice or cut is made by playing from 
the outside inwards across tbe line of flight, with 
the face of the club at a right angle to the line of 
flight at impact, whereas it would be disastrous to 
have the face of the club oblique to the line of 
flight, for unless the error were very slight, that 
would mean an annoying drive into the rough every 
bme. 

Professor Sheldon soys. “It should be observed, 
however, that the velocity of any mark on the ball 
due to rotation may be quite different from its 
velocity due to translation through space.” 

This atateinent will be quite unmtelligible to 
about 99 percent of those who read it, so 1 shall 
reduce it to the utmost simplicity and give, in a few 
words, the mam reason for tbe swerve or curve of 
a golf ball, a tennis ball, a baseball or any other 
kind of spinning sphere in the air. 

In quoting anyone 1 do not care ever to insert a 
comma. Professor Sheldon haa placed his qualifying 
phrase “due to rotation” peculiarly, especially as 
it is not between commas. Hla statement should 
be: “It should be observed, however, that, doe to 
rotation, the velocity of any mark on the ball may 
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be quite different from ite velocity doe to truiilo* 
don thiou|^ it^eoe.** 

Hue U not iciendfically aoctirate, for let ni uy, 
fai becbpinf if the mark happened to be on the 
axia of ipuit the velocity of that point and the veloc 
ity of tranalalion would be exactly the same. How¬ 
ever, 1 understand exactly what Professor Sheldon 
means and I am now about to hand it on to you in 
a manner that means a few million arguments 
amongst those who own motor cars or play base¬ 
ball, tennis or gulf 

Very few people understand that the top of a 
wheel as moving faster through the air than the bot¬ 
tom. Please understand that 1 am putting Newton's 
discovery and Professor Sheldon's statement into 
popular form. 

Try This Simple Teat 

I know that to many this will sound ridiculous 
so I shall suggest a simple proof. Put a plate, an 
ash tray or anything circular up against the wall 
or any vertical object on the table. Make two 
marks on the circumference of the circular object 
In a vertical line running through the center Put 
a mark on the table or wall where the lower mark 
on the plate is. Do the same above the plate, so 
that all four marks are in the same vertical line. 
If you happen to be where other circular objects 
are scarce, a silver com or anything that will take 
a mark will do. 

Now roll YOur plate forward about an eighth of 
the circle and, unless )ou know about this, you will 
be astonished to see that the marked spot on top of 
the wheel, has advanced six or eight times—1 have 
never calculated it—as far as the spot on the bot¬ 
tom of the wheel The marks on the vertical sta¬ 
tionary will serve as guides 

The simple explanation of this is that the axis 
of rotation is moving. If you jacked your car up 
and spun the wheel, all opposite parts would, of 
course, move through the air at the same rate. In 
the moving car, however, a point at the top of the 
wheel has the speed of progression of the vehicle 
plus the speed of forward rotation, while at the 
bottom we have a minus quantity in the backward 
rotation of the wheel 

Thus we find that our golf ball gets most fnction 
on the side where forward spin and progression, 
or translation, agree Following the well-known 
law that a projectile seeks the line of least resis¬ 
tance, the ball edges over to the non resisting side, 



THE START OF A LOW DRIVE 
TkU interesiUtM fhoiomph wu taken /asl after the impact 
between tke Am of fa« e/ub aaW lAe baU, Motiee how low 
the he^ of the dak if kept and oUo the low fUahi of the 
balL The etnak of wkite ui cAe tower righbhand corner of 
the pktare ig the ball in The fan-^iaped band it the 

dub at it it carried lAfoufA 



PUYINC A SIYMIE 

The ball hat ;uj/ been itrack and is in thr air yotice the 
ikadow of thr boil The jAa^oft' of thr cluh hrad provrs 
conc/ufii7c/y that the kntd it in contact with the ground 
TlUs indicotet the low finish of the stroke that producer 
badetpin and wtuck aids control of the run when making 
ihott wuh an iron dub 

where the backward rotation is camming less fric¬ 
tion. That briefly u the main ruuse of all deviation 
from the line of flight that is due to rotation 
There is another contributing (uiisi that escaped 
the notice of even Newton and this will come us a 
revelation to sportsmen the world over, even to 
those who already know what 1 ha\e just explained 
Most people hu\e heard of Flettner's rotor boat, 
the sail less boat that is propilled by objects that 
look like funnels These are rotated by a small 
engine The air rushes against them and they try 
to swerve just as a golf ball or a baseball does, but 
they cannot because they are attached to the boat, 
BO they just push the boat olong 

Something New in Balllallca 

Flellner, in larrying out lii» invention, used what 
IS called the Magnus effect This was distovered, if 
I remember correctly, by Magnus in 185d Magnus 
found that not only does one side of iho funnel 
get pushed as we have seen, but he also discovered 
that there is a suctional effett on the opposite side, 
amounting to a semi vacuum where the hmkward 
spinning side throws the air current off the c)linder 
Ihus It will be seen that the "'swerve'* of the fun 
nels 18 caused by a push from liehind and a pull 
from in front 

Now, instead of thinking of your funnel, or 
rotor, as vertical, consider it as a horizontal cyl¬ 
inder with backspm facing tntu a direct wind You 
will now see that there u one force pushing it ujf>- 
ward and another pulling it upward 
Forget that it is a cylinder and look endwioe 
along it You have now |L|iiagTam of a golf ball 
with backspin and the pi^f pf something utterly 
new in ballistics, something that may increase your 
idea of the value of iiackapm, namely that above 
your golf ball is a suctional or lifting force, that, 
for all yon know to the contrary, may be of greater 
importance than the w«l|-f4cognizcd extra pressure 
on the lower side. 

We have here, in effect, a analogous to the 
area of negative preMure, er facuum, on lop of 
the wing of an airplane. Not many people know 
that the greater part of the lift is done by the top 
of the plane's wing, yet so it is Sometimes almost 
90 percent, and poaaibly more since 1 dabbled in 
aviation, is done by the top of the wing 
Here then is a revelation to sportsmen and some¬ 
thing for the phytictali to calculate, but, in order 
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to do it successfully they must know golf as well 
as physics Even so eminent a scientist as Sir J. J. 
Hiomson fell into strange errors when he attempted 
to deal with the flight of the lisll He gravely 
stated that th< bineficial hackspin of golf was ob¬ 
tained by the loft of the club Of toiirse, if this 
were correct, wi lould just “angle” the fares of 
our clubs, hit j straight forward drive end gel pulls 
or slitei at will, aitordiug to the club wi iimd, but, 
as we all know, that will not work in pradual golf. 
He also stated that lop^pni in tennis was obtained 
by hitting tlie hall on top, whuh, of course, would 
merely drive jt onto the gioiind or into lh< net To 
get really correct information regards the phys¬ 
ics of golf, one must know the game 

Where hcletice and Practice Disagree 

1 have been very mui h interested b} Professor 
Shtldon's work and now that 1 have pointed out this 
hitherto unsuspected force lliat u acting on all 
swerving balls, I am hoping that he will devote 
some attention to it and also add to, or correct, my 
explanation of the alleged mystery of the flight of 
the smooth ball, that utterly baffled Professor 
Thomson. 

I notice that Professor Thomson has made ex¬ 
periments measuring the difference in pressure on 
the two sides of a spinning golf ball He rotated 
the bull rapidly on a spindle, dim ling at it a blast 
of air, and found the pressure differencr by means 
of a water manometer This is interesting but liere, 
again, Professor llinmson is falling into grave error 
from a golf point of view He is assuming that 
the axis of rotation in the pull and slice are ver¬ 
tical, whereas they are not 

The axis of a sidespin such as slice and pull 
naturally approximates the angle of the loft of the 
ihib on which it '^rolled** m order to get its spin 
and, in the slice, is slightly tilted baik toward the 
player In the pull the axis of rotation leans in¬ 
wardly to tlie player at roughly an angle of 40 
degrees fheir utterly dissimilar flight and run 
should be enough to put anyom on his guard againat 
assuming, and even stating, os Professor Thomson 
does, that their axis of spin is vertical and that one 
IS merely the lonvcrsc of the other 


Thr problem of supplying tvaler to the restdenU 
of Jerusalem is a great one, hut modern engi^ 
neenng has come to the atd of the people. Read 
about this latest ackievemenl in an early uiue. 



THE FINISH OF THE IX)W DRIVE 
The ball, tracrling away from thr camera u ^hown in 
In this photograph, thr low finish and thr pronoanerd 
downward tendency of the ttrokr u ndtecahlt Thr photo¬ 
graphs on this end thr oppoiule pagr, togrthrr with a cart¬ 
ful study of thr trst will or of atststancr to both the oacm- 
donal and thr consistent golfer 
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TMt ‘SHIMMY” IN T(nU\ND A TOY FISH THAT SWIMS 


AH o/ the toys lUtistrated In the photograph arr caused to execute a peculiar dance by 
meani of m mechuHicalty driven uheel that is mounted off-center 


The **fish" shoivn above, both in the water and tn the boft kandM, are cleverly articulated 
and can be made tv swim through the water in a aiett lifediha jimpi ut 


The Development of Childrens’ Toys 

American-made Toys Have Ushered In a New Era of Instructive Recreation 

liy Elizabeth Banks 


j|Sii^||n£FOR£ thr World War, thr majonly of 
H toys sold 111 the United States were 

jBi^H imported end those ihat \^er« made 
here were mere by products of other 
industries Then the supply of foreign 
made toys decreased and Anieriran “big businesa” 
steppi^ in lo provide the children of this country 
with playthings S> Halisfactory were Uie re^tulU 
that the toys made here arc now jKipular in other 
countries and the exporting of them has developed 
to a point where, for the first six months of 1025, 
the exports exc'eeded the imports. 

One of the notable feature's of the growth of the 
toy industry in the United Stales is the iiu rcased 
demand for quality toys No longer are our chil 
dreo salishrd with flimsy afTairs that art very pretty 
to look at, but which soon fall apart 'They demand 
toys that are sturdy and above all, lifelike The 
toys must lui»i, even when subjected lo the hardest 
use. In order to this drniund on ihi part of 

the children, Ameruan parents are now spending 
more money for toys than any other people in the 
world and are getting quality products The result 
IS that the toy industry in this country is growing by 
leaps and hounds and the children arc getting what 
they want—toys that can really be played with, that 
am replicas of things used by grown ups, and, more 
important to the jiaront, but little realixed by the 
child, ihal are instructive 

Good Toys Most Do Something I 

The (hild of today wants lo he more than a mere 
audience with his or lior toys. It is not sufficient lo 
sit and watch the toy but there must oe an element 
that allow*) the child to participate in the action 
and so, possibly, become an actor in some little 
drama of childish concoction. One outgrowth of 
this desire is the appearance on the market of toys 
lhat the child has to assemble These take various 
forms, ranging from set** of wooden dowels and 
perforated disks to highlv elohoralr outfits which 
supply numbers of steel girders, holts and nuts, 
I beams, motors, gears and other items that lead (he 
owners of the srU to attempt lo duplicate, m minia 
lure, the work of structural engineer^ With tovs 
of this typo, the child nut onl) amuses himself, but 


witii the aid of a guiding hand and a few words 
from the parent, gains knowledge of a practical 
nature. 

Every parent knows that boys like to make things 
One answer lo this urge i«* the mechanical toys just 
tneiUinned There is also the boy who has the de 
sire to make things from wiHid Possibly this is one 
of the most instructive pa'^times because the child 
must do ail of the work liimself, from the rutting 
of the raw stork to the finivhiiig of the object In 
this case till need fi»r g«iod toys is very strongl) 
evident One would hardlv expect a carpenter to 
do work with a set of tooU that cost a total of one 
dollar How then, can a child, whose knowledge of 
carpentry is limited, learn to handle tools that will 
not do the work tliat is jierforined by good ones’ 
It IB far better to supply the child with a sc't of 
tools that are made of good materials and are dupli 
cutes of the father's tools in every way except sue 
Then, properly eijuipped, iJiere is no reason why the 



A PRACTICAL TOY 

This scroff saw, diitfen by an Hectric motor, can accomplish 
actual work with ikm wood 


boy should not learn the fundamentala of wood¬ 
working while he is at play The constructive spirit 
of the child will tver come to the surface and if 
allowed full sway, may soon show tendencies that 
will reveal churaclerislic*s which may shape the 
(hiltfs future life 

Another toy ihul demonstrates the mechanical trend 
is the complete machine sliop shown in one of the 
illustrations on ihrse pages This arrangement is 
driven by a small elertnc motor and the toys so actu¬ 
ated oiierale in a surprisingly life like manner They 
can be used for light work Then there is also the 
power driven jig saw With this, intricate patterns 
can lie cut and the rhiid van exercise hia or her 
ingenuity in devising puzzles and so forth. 

Toys That Have Personality 

The psychological advantages of properly de¬ 
signed and constructed toys are not overlooked by 
our educators. They have made studies of play and 
its complement, toys, htting the toy to the moral and 
social needs of the child of every age. Toys may 
be selected from carefully graded lists which they 
have compiled For the age when the gratification 
of the child's sense of touch or hearing u all that is 
required of the toy, rattles, balls and other so-called 
*'tradle-toys” are cited. For the ^'cuddling age,** 
stuffed animals, such as the Teddy bear, the ele¬ 
phant, and soft body dolls are recommended. So 
the lists go, through the period of the toy and into 
the “sports" age 

Hirse lists are as useful to the retailer as to the 
parent, since they mablr him to handle intelligently 
the request for a toy for a boy nine years old or 
for a girl five years old. lliey advise not only as 
lo the general type of toy, but specifically as to 
sue, color, and weight They also take the season 
into consideration As surely as spring brings the 
hurdy-gurdy, so it brings marbles and lutes, so lum- 
nwr niters in the toy sailing boato, and winter the 
sleds. 

Our educators have further advocated that toys 
be bought in related units. Hie child shapes Us 
games after the activities of hu elders, his toys 
should have the same relation to one another es 
their originals in the adult world. Can a girl who 
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TS Sm STARFD’ 

TAif liute doil aUfii ^nn rai*ei Ker hair uhrn a 

hvir III Ait back U iiuhad 


has nine doll§ but baa neither a doll'a bed nor a 
doll* (hair play at keeping houae^ Shall a boy 
who haa a horse and a vailing boat stage his play 
on ihe seashore or in the barnyard^ Or perhaps 
he has a horse and a rooster for the barnyard, but 
the rooster is twice the stae of the horse! 

The \alue of toys in the physical de\elopnient 
of the child has not been neglected Indeed, the 
outdoor toy is almost exclusively an Amencan (rea 
lion So obvious are the Item fits derived from exer 
else toys designed for outdoor use that further coni 
inent is not necessary As a nation we weie sold on 
physical culture and outdoor recreation years ago 
Recreational toys are more appret lated as our roun 
try villagcb grow into louiis, and towns into cities 
and as barns fences trees and cabbage pauhes ^ive 
way to sidewalks and carefully tailored lawns 

Did the Amencan loynuiker sense tlu appeal 
which something new has to the average adult and 
make a bid for succesa on that score or is he en 
dowed by nature with inventive power superior to 
his competitors in foreif^n fields^ Be t^t as it 
may the Amencan toy maker has put more new toys 


on the market ui the ten years of his iscendancy 
than Furopc ever dreamed of He gives peisonality 
to faiB toys The Teddy beai although hi« pudgy 
figure was conceived m Germany, was given us 
name and populannd by an American, ^ymour 
I aton Tommy 1 inker and his associates are rec 
ogniicd joyously by the youn^.'^lers 

The Amencan dolls have bctomc known as chai 
acler dolls Ihcy illustrate particularly well the 
vigor with which the American manufadurci set 
about to capture the American toy market The 
American doll had long been (onMdered inferior to 
her German cou^m, due to the fart that the making 
of the bisque head of the Geitiian dull baffled the 
Amencan Nothing daunted hi devplo|)ed hi*< doll 
with an unbreakable head and soft body, give it 
(diaracter, made his appal to the children who 
want their dolls as nearly like real Inbiis a« pos 
sible and now the world clamors for the unbreak 
able ‘ mama** doll Raggedv Anne, Aunt Jemima 
Ro«t O’Neil’s Kewpirs, and u host of i hi loon char 
Biter dolls, such as the Skee/ix Boy, little Orphan 
Annie Felix the CaU and Krsry kat furthei illus 
tratc this kiiaik of the aftudinirnt if a jicrMonality 
to a pioduct 

20,000,000 Dolla Annually 
Indeed, the American doll industry warrants spe 
(lal mention, so amazing has Inen its development 
Tp to 187'5, or just 50 ytars a,»o there whs not a 
doll faetory in the United Stiiieis loday the retail 
value of the products of the \imriiHn doll ficlnnes 
Is about 25,000,000 dollars annually It is con 

crivahle lliat the first doll mode in this country is 
still treasured in a trunk of kupsikes in somebody h 
attic If so, «hc should be feted on her fiftieth 
birthday* Imagination fails us when we try lo pu 
ture suth a party realiniir, that her discendants 
arc estimated at 20 000 000 dolls a year 

I o put and keep good toys m the Anieru an home 
has been the homst aim of widely difTniiir Ivpis 
of jiersons Lducators have ^iven thur liest Our 
penmen have roniributcd mu b parluularlv t) the 
individuality of the Amen an toy Progressive 
manufacturers have Uen rttcplive to ideis to be 
garnered from both these s iirecs they have kept 
ihcir toys up to diti and truly reprcM nialivp cf the 
age in which wc arc IiviHi, loy airplanes toy 
submarines toy vacuum chant is lepliias of lhi 
inventions of our profit ess are on the market 
promptly-^o promptly and in such delail that it 
IS not an exaggeration to -av that should the his 
torian in the future have nothing but a colli(tiori 



ill IS A ((K)D RINNFR 

/r/ii // ; It/ hh tfu nr t I g t I ci p lo fC 
th r ^ / pt in mot o t 


of our best toys lu h iild lie ublt lo appraise our 
age with a fair (kf.iM of accuracy Is our transi 
lion from the age of the horse drawn vehicle to the 
motor age moie pu turenquely told than in the pass 
in^j; of the hobbv hor^ so nalunlly displaced by 
the toy automobile^ 

IhiH embodiment of industrial and mechanical 
idvames in the toys of our notion cannot be over 
looked from an educational statidpomt keeping 
the child al reasi of the times and doing it in a 
inanni r ihil dus not savor of compulsion is a sen 
ous problrin that is in a Urge measure answered 
by loyb Our future engineers s< lentisu and world 
liadirs are now in the hem pi lying with toys 
Will these help to fit him for the coming years^ If 
properly seletUd they will do just that and sone 
day the try manufacturers will le sble to chalk up 
othi r triumphs fe i ihi ir e raft 

q Fhpfuints in Illinois^ \ t live ones, but some 
thin^ ju\t mil nesting rcmainj that hate 
an iniftortanl plan in huttory 7/m e/nrencry 
f(i// b* dt\ttihd in an tally ucuc 



LEARNING TO RLN ALL KINDS OF MACHINERY UNBREAKABLE TOYS OF QUEER SHAPFS 


Thu yOMf man ^ smrtlj the envy of all the other boys becauv he u the proud owner of e TifA segmented fgarrs of thr type shown the rhtli can amuse I r elf for Aouri The 

compete muuMmre maemne shop dnven by an eUrtnc motor The toys are exact dupHciias animals can be iui ted into all sort of shapes yet th y lannit b la og I The jo nts are 

of Urge machines in everyday use tntuely fitxtblr so that the parts an easily m ixtll 
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Tools and Household Implements of the 

Climate, Now Show 

Tlie monumciiul ntordrt and various ytorku of art, and abo\e all. the 
wriUngR of the (*repk»4 and Roraana, have made u» acquainted with tbeir 
custoniA and ihor \*r\ ihoiitthu, and although the lUrruiuro of the Egyp¬ 
tians la slight, till ir iiionuniriUs and the remains of the utensils that they 
iwd have been pr?ser\ed hv the drv climate and now afford us an insight 
inlo their mode of lift Tlic wonderful iinpetns given to arrharology by 
the ret-etil diM-oveneb in l*nvpl is one of the irii>Al intereating cuUoral 
evinla of the century ^e luve already drtM.ribed the glories of Tuiank- 


Ancient Egyptians, Preserved by the Dry 
Us How They Lived 

hamcn’s tomb and we now pasa to another interesting phaM, How did the 
Egyptians live and work and enjoy themselves generally? We find that 
Ihcir lives were very much like ours, for their civilisation was quite 
advanced for the remote jienod. It is diBrull to visualise thM conoitiofiSr 
but a visit to The Metropolitan Museum of Art in New York will go far 
toward vhaping our ideos about these wonderful people. A number of 
>rarh ago, Mr A. M Lythgoe, Curator of Egyptian An, conceived the idea 
of having a series of coses devoted to articles used in the daily life of the 
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E^pUanfl rhfl exhibits have been gleaned from the exravation of ordi 
nary sites which have brought to light a great variety of arlirles of every 
day use Of these, only some of the general classes need be enumerated-^ 
such as, for example, pottery dishts, ves^ls, and stone jars, knives and 
other implements of bionre and flint bronie needles and loom weights of 
limestone and Nile mud, weights of stohe and broiue, meosunng rods, 
articles for the toilet, broiue fishhooks and lead sinkers for weighting the 
fish nets, wooden tools, such as the hoe, the rake and the winnowing scoop, 
written documents, generally on papyrus, including letters, contracts and 
even medical recipes children’s rattles, dolls, and toys, particularly in 
terra cotta, representing various animaU, musical instruments such as die 
harp, and rushmatbngs which had been employed as floor covenngs or 


door hangings man) of them similar to those in u«( in modern I g^ptnn 
houM.^ In anolhei pait of the exhil it set m lUs like the old apothe 
cary used ^omt 7^ )< irs a^o Htn in. jiiilUt*i i knti al \%ith tliOM. whiih 
atom maMiM- and gold beatpr<^ arc Miildai^ in this \liy dav Carpenteit 
in anciiiil (^Vpt used ihi Mjnare iiid lii<kla\ei>i tin ihilk lim little 
impioved today Some of thfir a^rKiillural implements wen* excis^nilj 
crude and thtir idea of u pu1h\ leiy nine \^c can iinsf^ine little 
Lc^yptian children srr mil ling for lamp stool-* •sUch a** the one *>hown 
Paint powder and boiled hsir wen all \irv niii h in exideiui ind thiie 
wen parties where we ha\e incontestable proof thil little rubes were made 
to turn somersaults like oui pre*^nt di\ di i The eoerst and nneliothed 
comh illustrated above also was an Egiptian inienlion 
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IML lOHTlNtS rH\T Will III RETIRNFD TO INCIb SAM 
7 A fifurn on ike larii iniieotr ilu. amounn o/ imuwjr principal and inirrett that mil pay ai the vanoai nar debts 

« 


How the Nations Will? Pay Us Their War Debts 



HRHAPS ih« uidtion of thi United 
Siatn to the debtor nations was ne\er 
more happily put than in Piemdent 
Coolidgf 1 Memorial Day «ptKh at 
Arlington The Pnsident nferred to 
the loans made to foreign govemmenU and foreign 
enterprises fni the purpose of reestablishing their 
puhiu iredit and their private industry He said 
B) such action we havi nut only discharged an 
obligation to humanity but half likewise profitid 
in our trade relations and estiblished a {ommunity 
ff interests whith caiinM be but an added «*€lurilv 
for the niainUname of jHace IiiMifar wi lan 
lunrirm olhir people in the possesoion cf profital b 
industry without injuring oursilves we shall ha\e 
rcmo\ed from them that eiommie prrssim jirodur 
tivc of those dissensions discords and hostilities 
whuh arc i fruitful Miurre of war 

It has Ixen in an trdanic with thtse principles 
that we ha\t niudi ^enerouh set lb nn nib of our 
foreign debts The little sentiment of live and let 
live* expresses a portal truth It his teen thought 
Wice tu extend the paMiient of our delita o\ei u 
long period )f >eirs with a \frv low rate of interest 
in order to relieve fortigu pctpbs nf the burden 
of (conomu pressure lievond their lapaiity to bear 
An adjuMmtnt bus now been made for all these 
major nhligalinns md lhi y have all hut one been 
mutually ratified Ibt m tal piintipb if the piy 
inent of inti ination il dills has htii prisoned 
F\ery dollar that we hive idviimd to these 
oiintrub till V liavt pr iniisisl \\ n pov with some 
interest Our National Tn usury is not in the 
linking I)usiims 4 ^e did ml in ike tliisi loins 
UB 1 banking mUrpnsc \^e made them ti a viiy 
large extent as an inndent to ihi proseciilion of 
the war Ue hive not sought to adjust them on a 
purely banking basis Me have lakin into eonuid 
nation all the (inumstimes md the elements that 
attended the original tranbartinn md all the results 
that probably will fli w from their settlement 
7hr> have been liquidated on ibis broad and moral 
hiiinanitarian basia Me believe that the adjust 
mints which have liern madi will be mutually 
Imefieial to the trade relations of the countries in 
volveek and that out of these economic benefits 


there will be derived additional guaranties to the 
Btahilitv and peace of the world 
* While we are thus desirous of the economic 
welfare of other countries in part beeaiihe of ita 
iclation to world peace we ought to remember 
that our own government c wet a great duty to the 
Amirican people in this direction It u for this 
uopon in part that I have insisted upon a policy 
of eonslruclive economy in the nabonal adminis 
nation If wc can make the iin umstanecb of the 


Ai_i arwa 

B OWHIMB 



ANOTHhR IRtsliNrAlION OF THF FACTS 

I te chart hxfutng the dintrhutioi of drbtM ufidtr the 
debt nt$ uah / mgn goternment^ 


jcople euuv if we can relievo them of the burden 
I f heavy taxation we shall have contributed to 
thut contentment and peaie of mind which will go 
iai to render them iminiiiir from any enviona in 
clinalion toward other countnea If the people 
prosper in their businchB they will be the Iraa 
likely to resort to the irritating methods of rompe 
tilion in foreign trade out of which orue mutual 
mi*>understandings and animositiea " 

Now let ui ace what the nationa have borrowed, 
with the omounta to be paid including intereal 
1 Ik* terms of payment allow the debts to run over 


a penod of 62 yean and the total amount to be 
received by the Treasury, on account of principal 
and intemt is as follows 


Belgium 

1727,830.10000 

Cxetho Slovakia 

321311.43388 

Lhlhonia 

33.331,14000 

1 inland 

21.695,05500 

France 

6347.674,104.17 

Great Britain 

11,105,965,00000 

Hungary 

4693,24000 

Italy 

2,407,677.'ifl000 

Latvia 

13,958,63500 

Lithuania 

14331.94000 

Poland 

43568735000 

Rumania 

122.50626003 

Yugo Slavia 

95,177,63500 


222,14331999310 


This m a tid) little sum even though we may hove 
to wait a lifetime for all of it Now let us see 
what the principal countnea will pay the first year 
and the peak years 

Gr^t Britain Principal of debt (on funded) 
11,600000,000 miereat $6^05,965,000, total $11, 
105965,000 Initial year $161,000,000 peak year 
$187 250 000 

fruRce Principal of debt (aa funded) $1,025, 
OdOOOO, interest $2822 675,10417, loUl $6347, 
67110417 Initial year $^,000000, peak year 
$125 000 000 

Italy Principal of debt (as funded) $2,042 
000000 interest $165,677,500, toUl $2 407,677,500 
Initial year $5000000, peak year $00,988000 
Belgium Principal of debt $417,780,000 interest 
$110050300 total $727330300 Initial year $5 
h40.000, piak year (1984) $12 868000 
It would be tiresome to consider the other loun 
tries as the arrangements are practically the same 
So if, as the President said, we are not in the 
banking business we have been at least considerate, 
and we almost said have “tempered the wind to the 
nhorn lamb ** 


In the detection of crime, bullets and guns eon 
tell mute yet reliable uUes when ^operly est 
ammed Read about thu late$t developm^ ui 
an early i%sue of tht% publication 







Peace-time Medals for Heroism and Service 


The **Scientific American Medal for Indurtnal Safely” has been awarded 
eight timea by a Commillee of ihe Amen<aii Museum of Safety for safety 
inventions The ‘ Edward H Harnman Railroad Medal” » awarded for 
the promotion of safily on railroade The ‘Carnegie Hero Fund Medal” 
u for notable cases of life »a\ing The ‘Anthony N Brady Medal” la 
awarded for safety The Trudeau Medal” is for the relief of coniump 
Uvea The ln<u]l Medal” is for reausritation from electrical bhocks 
rhe Interstate Commerce Commission Medal' is awarded to railroad 
%QTkn^ The “Joseph A Holmes Medal * is for heroes in mineral indue 
men The Consolidated Gas Company of New York and affiliated com 
panics offer a medal A medal is bestowed by the Mosuchusetts Society 


for ihi Pre\iiilior of Cruelly to Aininols The MCirtir Mi ial for 
Rettiiscilalion » in thi gas fitid The S^li nil ( oinii ittet for the Pre 
\fntiori if Blindness have a medal for scrvitis | tie I lind Ihe I nil d 
State DuriBU of Mines awards a medal foi I ia\ri^ The United States 
Coast Guard bestows both gold and siUcr rntdal*' Wr illustraU si\iril 
mi dais foi heroes of fire and police dipirlrntnls The R larv ( lub f 
New York awards a medal ftr lonspi iku*« ervi is Iniii init\ I lie 
American Red I ro&s Trophy w givm f ir iim r^t ii V w rk II Pin 
syKania Railroad Medal i for safe!\ work Jhi lili Ihe 1 i \ \dil 
ireaied a fund for awarding braviry nndiN t til phom p ril is I hi 
National Safely ( utii il s 1 jp.| Aid li iph> i i r.iedl in ei li\t 
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A Flock of Unique Hybrids 

Nature Plays a Curious Prank in Mating a Domestic Sheep and a Wild Ram 

By EkM W. Mutgrme 


N an uolalfd bcction of ^ulhwfbtcrii 
Arutona, surrounded by bairen driert 
niounUina, liei the \alley of Quijotoa 
Tall, forbidding laLh pud U about, 
jealously guarding ili entrance So rc- 
iiiulc iH It from rivili/otion and mo uninviting ui 
dppearanic that few have cared to visit it until the 
lanl two or three yean, when it was ditMovered that 
hrie Nature had played one of her tunoua pranks 
and had created a sinaJl group of animals worth 
traveling many rough miles to see 
The old adage that the world will beat a path to 
the door of the truly great has been demonstrated 
in thu instanre, for many curious sightseers have 
followed the trail to this iemote laboratory of Mother 
Nature's. S>ine have come away frankly punled, 
others have differed as to their opinions of the origin 
of the queer rreatures they had seen That they 
were the offspring of a domestic ewe was an assured 
fact, but the sire was unknown Suppocution has 


%. ' P^ 

' fV r 

, i 
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THt: QlfFkR BROWN HYBRID 
Its My II covered with hroitn Mr uiilrod of wool 

placed him evei ywhere in the category from a billy 
goat to a mule deer 

So heated weie the aigumenls, so rife the discus- 
hions, so varied the opinions that, three years ago, 
the news drifted luto the office of a local representa¬ 
tive of the United States Biological Survey He ira- 
mecLately discredited a <toh <4 between domeslir sheep 
and either goats or deer, but, desirous of securing 
snenlific data, and bent ujioii satisfying pemonal 
curiosity, he undertook the rough trip to the Mexi¬ 
can border where he made a thorough invotigation 
and returned the following authontative verdict' 

The animals am undoubtedly a (rot!ib between a 
domestic ewe and a mountain hbeep—the only cron 
of the sort positively known to exist Perhaps the 
coarse hair and the presence of a pair, or some¬ 
times four horns, on the head of the sheep raised 
by the Navajo Indians on their reservation may in¬ 
dicate the same strain of bliKid That, howevxr, can 
be only conjeilurr 

The little group in Ansona was found to consist 
of one old unshorn cwi, the mother and grandmother 
of the line, a half breed ewe with a lamb, a inagnifi 
cent ram, and, queerest of all, a daik brown crea 
lure with no vestige of wool but covered with coarse 
hair and equipped with a pair of dark, heavy, cor¬ 
rugated horns All have well huilt liodies, sturdy, 
sipiare feet, bright, bcuuhful eyes and a light rump 
spot, unmivtakable marks of iiumniain sh^p The 
old ewe has undoubtedly mated with a mountain 
ram, for the entire luie shows the Maine cross-breed 
mg, a result both ama/ing and amusing 
The first, and d)crefore the eldest of the hybrids 


IB the half-breed ewe. Following a second mating 
with the mountain aheep a male was born, the 
handsome young ngjErteferred to. The half-breed 
ewe has likewise with a wild ram, the result 

being the strange brown creature which ii the most 
interesting of the flock because three-fourths of the 
blood coursing in her veins ia of the wild strain. 
These three are certainly hybrids of the rarest sort. 
The group had increased, by last year, to twelve in 
number, but what ibj^ younger lamha ore, none can 
positively say They art, of course, hybnds, too, 
hut wbrlhcr they were sired by a wild ^eep or by 
the young half-breed ram that is now grown and 
running with the flock none may know 
The origin of these strange creatures was pieced 
out from information gothered in part from ''Old 
Juan," a Papago Indian, who, with his family, lives 
in this lonely little valley 
Years ago he selected a Mite on the bunk of a 
^tream created by the bubbling waters of a livmg 
Mpniig There in the s^do of a huge willow tree 
he built a small house of adobe and proceeded to 
rear a familv The mother and the daughters 
woiked in the garden, raising beans, melons and 
"chilis,'' while Juan roamed abroad, often going into 
the mountains of old Mexico, a few miles to the 
south, whence he brought home meal of the nioun 
lam sheep which were there quite plentiful 
Om'e or twice a year the entire family journeyed 
north to the little towns of Ajo or Gila Bend to buy 
supplies of flour, Mugar and coffee to supplemcmt 
their meager rations. It wa*) on one of these trips 
that a man who was shipping sheep from that rail¬ 
road point had given to the little Indian girl, Quina, 
a small lamb, an unfortunate little “leppy” or 
"bummer” forsaken by Us mother. 

That was the beginning of a period of faithful 
care and devotion Through the long monthn that 
followed she watched with pride while the lamb fat¬ 
tened and grew. She often wondered why it had no 
horns like the small band of white nanny goats that, 
with a patriarchal old billy, belonged lo old Juan 
Quma’s pet was turned out to graie with thew goaU, 
and when they went into the mountains and failed 
to return she trudged many weary miles across the 



THE HALFBRLED RAM 
He Ml three yntri oU when this pkture mu teftsa 


desert lo find them and drive them home, that 
winter the girl went to a govenuimt aoho^ and 
during her abecnce the anfanals roamed oboiU as 
they chose, and were gone for weeks at a time. 
Juan knew that their favorite.resort wu oa a monn 
tain between hu hut and Alias Unajas (Ths High 
Tanks) or waterholes where the mountain sheep were 
so numerous, and where, it is probable, die strange 
raaUog occurred. 

Winter pasted, and one day in late spring the 
lamb, now a fall-grown ewe, come in wiA a wee 
lamb It her side. Qumt was delimited, and, gather¬ 
ing the baby ewe into hex arms, looked Uuriagly 
into its bright eyss. When, shortly afterward, she 
discovered the points of horns coming through on its 
head she thou^t surely the old billy-goat was its 
father. 

The following spring both of Quina's ewes 
brought lambs, the older one a male, and the 
younger a female The Indians thought this the 


THE nRST BORN HYBRID 

bke iM on ike left Her eeoood o^ipnag u on the rt§kt 

funniest little animal they had ever seen with its 
coarse brown hair with the white patch in the rear 
and the horns that boon came. But Quina loved 
them all 

In fair English she tells of how ■ white man rode 
up to watch them as they drank in the cool brook 
while she sal nearby weaving a basket of yucca 
fibre He admired her pets and delighted her by 
expressing the opinion that they must surely be part 
mule deer, because that animal han such heavy horns 
and alio wears a light rump spot Before leaving, 
be warned her that there was great danger of their 
being killed by coyotes, but the old billy goat and 
the young ram proved to he capable defenders of 
the flock 

Many have visited the valley to see the rare ani¬ 
mals whose fame is spreading rapidly, and a short 
time ago a patron of science wanted to purchase 
them B*i a gift to the stoto university. But Quina 
shook her head "No want sell,” the said. "Maybe 
take hund'ed dollar, one sheep ” The sale was not 
made. 

It seema mevitable, however, that some day they 
will be bought by someone who will perhaps place 
them in a private park where they will be under 
constant observation and where on accurate record 
will be kept of their increase. Even oa this article 
is being writtm rumors are afloat that negotiations 
are un&r wny for such a deal. Let os hope tbit 
these efforts are suocssaful, for although a j;ia^ may 
not furnish so picturesque nor so unusual a setting 
as wu the valley of Quijotoa, it may mean the 
assured preservation of thu group of rare hyluidei 
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A ¥|0W sf dto **VMMbu** wMi cahlBM opm to Aaw failcrlor awiA a n l— Top of tko h mr—ea t» ilunrliip ilw powrioo of iW >lolln apd the bow 



Hcnr the **VlohmUta** !■ operated The «maD rharloC, V, to which the bow In aitathcd mo\«ii borh and forth over the 
vtoUa atrlngBf belnc artnaCcd hf the cable# paaaliig oru> pallets I* and These are attached to the bellows S and S^, 
thnnigh wheels and f ^ Ihe air necessary for opemthNi b fed to the bellows throngh the regulators D and D^. 

Besides the httcr and the eleetrle hlower« there are other ancillary bellows and tabes Dd Di h and F These regubte 
tho pressnre In the air reservoirs A B « A, and B Hie ■»w»lL-. bf^ws, a , a^ and a eontral the action of the pc rforated 
mask roU which In tom controb the operation of the artificial fingers and the bow 

V 

A Violin Played by Mechanical Hands 

Ono of the intriguing problexna that has held the attention of mechanical means of keys that were actuated by elictro mjgnct** The strings were set 

engueera for at least the last three centuries u the production of a device in \ibration by one or more whirling di-«ks that were I r^ught in contact 

th^ will play a violin without the aid of human ha^ The photographs tgiUi them as required for thi nndenng f a mutual piece This iistru 

and diagram above illustrate the latest and most aucoewful attempt hut ment was quite a success musicjlly but from a rnfM^hanical standpoint it 

bocauae of the intricacy of the proposition^ it is interesting to review the had several weak points Net the least >f theM was its short life Mow wc 

work that bu been done heretofore In 1627 in hu ^Traite de Vhomotat have the Violonisla^' perfected by two Frenchmen Fmile d Auhry and 

Univenelle," Fatbei Marsenne mentions a device of German ongm which Gabiiel Bsreau Fhe musKal score for the Violonista is perforated on a 
ww called the **Harp«choTd ’ and which was purported to produce mechan roll of paper in much the tame manner as that for a player piano The 
loally the sounds of a violin The apparatus however, was very crude and perforations control the flow of air and consequent!v the actions of the 

the best record that we have of an inatrument of thu kind lhat was really mechanical fingers and the bow Ihe positions of the parts arc shown in 

■uooeMfttl 11 that of the **Virtuoaa*' which urns perfected in America m the photographs Hie violin proper is mounted on a senes >f hinges The 

1906 In thu device, the fingering of the strings was accomplished by merhaniral fingering and the bowing u said to be nearly perfect 
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lMlaKlcfiift,'1928 



HOW THE PELTS ARE REMOVED 

Many o/ ih^ fura that arc rrccivc^ by the eatabli^hment are net yet removed from 
the bodiea Therefore, a teerknuin maat be drtMled for tnta purpoae 


WHERE THE SKINS ARE SORTED 

At this point, the peila are aeparated into tiM> generai daaaea eonataiing of the Imrgo 
and perfect ones aiiirf tmaUer ones wuA aiight imperfecdona 




REMOVING THE SHRPl US FLESH 

In order to prevent the spotting of the ^/cwt /ly the detav of %mttU btta of fleah ail4 
fat that might ritng to them, this knife is n^ed far ^craping 


SOAKING WITH A SALT SOLUTION 

Shna are made soft and pbahte by the liberal uppltcuttan of a solution of atdt and 
water The denuty of the saline solution u gradumly reduced 


IIow 50,000,000 Rabbits Furnish Milady’s Furs 


With the enormously iiiireasrd deinaiid for fur scaring apparel has coine a 
corresponding decrease in llie supply of natural furs of all kinds 
Hunters and trappers ha\r Iwyh unable to krtp up with the demand for 
differenl kinds of animal Hkins and as a result, o new industr) has sprung 
up Thih has to do Hilh thi (onvemion of rabhit skins into fur gar 
ments and so manipulating the prliA during the curing process that the 
finiHhed rout, neck puce or other arlulr of wearing apparel will resemble 
one or the other of the various eK|>ensi\e furs that arc now hard to ob¬ 
tain lltc photographs on this and the opposite pape show the more 
important steps in the process The rabbit skins are first collected from 
\ annus sources. Amateur and profesnional rabbit breeders contnbute 
from their slocks. When the pelts arrive at the fur-con\ert]ng establish- 
mrnt, they are sorted into Iho general groups, one containing the large 
and perfect pells And the other the small and iinperfect ones. These 


two grades go tlirough different processes as will be described below. 
We will first deal with the large, perfect skins A special knife u em¬ 
ployed for the purpose of remo\ing the last vestige of flesh from the 
Wk of the skin in order to give the pelt a perfectly smooth surface 
The skins are then treated in a salt water bath to make them soft and 
pliable and to enable the workers to handle them easily. The strength 
of the solution is gradually reduced and after the pelts are stretched to 
their original sizes, they are washed thoroughly in water. Soap and a 
brush are vigorously applied in this step Hie skins are now transferred 
to a Recalled “fulling miH*^ where they are gnen a thorough rubbing 
and streUhing A sour bran bath now awaits and the skins are put in 
It This 18 for the purpose of causing the pores to expand After a few 
days, the pelts are removed, covered with alum and placed in revolving 
Tasks, which are kept turning until the furs are completely dry. In the 
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HERE THE SKINS ARE DRIED 

After m leyer of o/wn U oppUed io the uet pHu tkty are collect nh placed m 
thw rt^ving niAf end tumbird until they ere thoroughly at in 


Ihe second 
dun 


HOW OIL IS APPl IFD TO I ELTS 

r it fen r pro It of aA-in we hubjeci I to an oil ng or #rtajin^ prottu 
g uhi h olive oil tr pork gnaie m rut led thtr uf,hl\ into the n 



ONE OF TUF IMITATION PROCESSES 
Tfiii ingentoui marfune ttrttehet the rabbit fun to that thev lo^e thnr ongirud 
ihape and auume that of an otter skin The value is thus tncroa% d 

curing treatment for the lower gradt^ of furs, the process except for the 
* fleahing** or removal of the biti of fat and flebh that cling to the pelt, 
differs materially After thm has been done, the skins are sewed to 
gether in pairs and are then covered with either pork grease or olive oil 
rhe fulling process is emploMd to completely saturate the skin with the 
oil or grease In order to allow plenty of time for the ah^rplion of the 
matenal, the pelu are allowed to stand for a few days They are then 
stretched out to dry in the open air and in order to insure proper soften 
uigt they are subjected to a liglit beating with a rod It is, of course, 
necessary that none of the greone or oil remain on the surface of the skin 
as the only place where these are wanted is in the ports Therefore, the 
pelts are placed in the drying casks until the outer surface are com 
pletely free from oil or grease Another softening heating follows and 
then steel combs are used to straighten the hair and smooth it out This 
completes the curing procev for both the high and the low grade pelts 
ud from thu point on, the treatmenu are practically idenucal The 
next step u to impart a luster to the hair and to hide any defect in the 


ONE OF THE FINAI STIPS 

Cuttiig tie cured aid treated lAiij A oft Mir van ui forms and patterns fr m 
ul rh the pHts an tut to tl reqt r i hipe f d § r c garm n/i 

pelt that niipht lower its value if detuted Machiiii^ an used in this 
Musteiiii^ protest Jhe<ie ^>sUmatifally iiih and hruih the fur% work 
in^ them into the btst possible condition Dunn,; this pirt of the treat 
nunl a bolulion of alcohol, gum lai glycerine volk of ig^ and cotton 
N( 1 oil IB worked into the pelts Ihe furs an tin n ii med out They 
are now coljrcd according to the name under which they will cventu 
ally lie sold For instance to imitate Jc pord skin u solution of hypi 
sulphite of soda is upplnd Of cturse the texture of the skin the length 
of the hair and the appeurame <f it inUr into the deterinmahon of the 
type of skill foi which the rabbit furs will be sold Aftir they are soiled 
affording to these classifirati ms, they are passed along to the camoufleur 
Hcie, as mentioned above, they may be Bpotti d to imitatt Jc< pard skin or 
thf y may be subjected to other treatments that will produce simulations of 
the hieks of other animals For one of thev* the operator shaves off the 
upper part of the hiir with a specially designed machine Following 
this the hair is touched up at the roots with a -solution of alcohol and 
potash of soda Any loose fur is then removed hy lieating 






















1 HP MOST COMPI ETE SET OF < HlMtS IN THF WORI D 

V i kinf^ it il t Hty a tk i« AmK*? Ihilr tlUir beautiiitl ioi t are fans out on ike air to be hard foe mtltM out to tea They arc mado to tinkt 
the kourtf half and quarter hourt at u U as to farntth mutteal auertamment 



STAMDING AS A BEACON FOR SHIPS AT SFA 
Ih no tuinal Uiutunat on of thi thtmi u stud to he of latue to ntmgatort of small boatn who do not make landinst Ufore dark. The ttniin$ e/ea of the ehunet and th 

hghtid water front of AuaUitt Bay u invtdly thown tn the above pkotosroyk 


The Qiinies of Catalina Island 


Locdled ZK) fetL ulMi\e Aiuloii Bh\ on Uitahnu I^^land^ and housed m a 
beautiful loi\ir a of ihiimn forth a Mthoine to each incoming 
poMcngci steaiiiri nith ita fn i^ht of \d<alioniHts On thi departure of the 
\f»4i,ls, the iiicIndiouH tones nend ihiir fan well notes out o>er the sea, 
(himing au ntnir I he ihiim s an pla>ed in uuoin|>animi nt to the nightly 
tonurls of till Cat iliiia Marine Hand in the Cntk Amphitheater, located a 
mile distant across the loxcly iu\p nhere the pi lureM|ur iity of A«aIon is 
situated With tkt ninkin^ of lai h hour half and quarter hour the rhimes 
peal forth tlxir inuHital (holds \t \espirB they are used foi a speaal 
muNical serMd whilt on festi\e occbikmih a pro).ram of selected numbers 
IS played fre in llu coiisoli IcHated in the offices of the Santa ( aialina Island 
Company Net cmiC dews the beautiful sound pcncliatc fi\r miles out to 
sea but \ia i idio the chiines an flashed into the ether through radio 
station KFViO Here is one f the most difficult piohUms which 900 
fronted the iiixtalh rs—that of smtessfulh hamecning the tones so that they 
could bo effec live I) liansmitled c ut into spat t^but U was 9ohcd Mr J C 
Deagan, master imeiitor of peniission musiial instruments states that these 
rbimes art the most loniphtr set m the world There are twenty tones, 
n to A, chromatic A three horsepower motor and 45 volt generator arc 
located in the chtnus tower t 1 operate the bells It look more than three 


\(ars to coiistiuct the spotially designed clock and electrical deviues which 
operate the tubular bells—and it look ten years to make the great tubes 
thrinst The automatic clock operates the chimes every fifteen minutes 
dunng the day, and in addition Xhtn are two complete setn of keyboards, 
or consoles, from which the musical tones can be controlled Nearly ten 
miliM of wire were required to connect the chimes with the consoles—one 
located in the offices and the other m the Greek Amphitheater When the 
liells were ordtred, it was distinctly specified that their tonal qualities be 
soft musical and free from any hanh metallic qualities To ^leve this 
meant special testing—month after month of painstakmg experunenting 
during which time 94 alloys and more than lOQ diffen nt wall and diameter 
proportions were considered before the ideal of perfeebon was secured 
rbrn came the problem of atmospheric conditions at the island Hie long 
steel tubes were to be subjected to sudden changes of temj[>eralUTe from the 
sea air and from the heat Thu situation mvoUed considerable testing, 
and difficulty was encountered owing to the expansion and oontraotlon of 
the metal, which aflfected the tonal quality Unlike cast bells, Aese chimes 
moke possible extreme accuracy of tuning, men intonaUotit and uuform 
volume, carrying cipaqity and tonal charaotenstics Arou^d^ ^ 
register, no matter at what Astaooe the sounds are heard 
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How Washington’s Garbage Pays Dividends 

Efficient Disposal Plant Reclaims Valuable Oils and Greases 

Nell Ray ( larke 


HE lowly girbago pailt of the District of 
ColiimbiR biive hten furnishing om of 
the phnupal ingredients of a brand of 
toilet and bath soap widely advertin d 
for Its purity At the same time tb<y 
are yielding a revenue to the Untied Staten Treasury 
of between SO,000 and 7S,000 dollars annualh 
Hiree fourths of this sum goes hai k into the Distru t 
appropriation* in accordance with the plan for 
financing affairs* but the other fourth helps to pay 
the salaries of the Presidenti the postman and the 
prohibition agent 

Hie plant which reduces the garbage to oil or 
greate u an old one, but it yields a belter quabty of 
reclaimed material than any other plant in the coon 
try Soap and candle manufacturers offer a premium 
on Its pr^oct The set up is known as a modified 
Chamberlain system for the reduction of garbage 
Hie collected garbage is rooked for eight hours and 
Unn 18 put under hydraulic pit^s and all the grease 
squeeied out of it The principal constituents of that 
^ose—steanc acid or stearin, and a little glyienne 
and red oil—«re used in the nuking of siup and 
candles In spile of the foil that the idea h a little 
molting, the product is perfectly pure afur having 
been cooked in li%e steam for such a penod of time 
When the garbage men hate collected the contents 
of the family swill buckets in their cotered trucks, 
they dump it into the seventeen 55 to 00 ton gondola 
tars, each of which carries almut 1*950 cubic feet 
of garbage The cars steal out of Washington at 
night* down to the reduction plant at liieir\ Hill 
\ irginu* 30 miles south of the city Ihere they are 
shunied off on a siding that runs beneath a platform 
of the mill 

Over 50*000 Dollara Profit 
A grab bucket hoist mounted on the platform lifts 
the green garbage* as it is railed, up to a mei\mg 
tank on the second floor le\el of the building On 
the fifit floor of the building there are 2t digesters 
\khicfa look like tall boilers on end The) measure six 
feet in diameter on the iiinide and are 1 !• fp< t hi^h 
t xtending up abo\e the second floor level 

On Its way from the receisinr, room thi gaibage 
IS superficully searched for tin cans bottle tops 
pieces of crockery, glass and other subslaiuih whnh 
might do material damage to the muehinfiv of the 
plant in some of the later process*h It h then 
blio\eled into the big boilers bv way of an opening 
near the lop Hie door is then clain|>ed shut and live 
steam undn about 75 pounds pn^^ure is turned on 
the goibage This enters the Imltom of the tank and 
|ierrolates thoroughly through the material for eight 
hours 

At the end of that time the steam vaKe at the 
bottom is turned off and os much water and grease 
drained off as possible Ihen steam is turned on 
from the top of the lank, the down pressure of whic h 
drives out gll the liquid in the cooked garbage and 
leaves only the solid mass, which looks like spinach 
The doors to the digesters on the first floor are 
opened and the garbage is pulled out into t conveyer, 
c onsisUng of a wooden trough throngh which a chain 
moves The conveyer chain, equipped with scoops 
runs beneath the digester and drags the cooked gar 
liage out toward the presses 

A little flat truck, on top of which rests a rack 
made of thin, green wood like the laths used for 
plastenng* u run up under the conveyer, a board is 
slipped out of the bottom of the trough* and the 



(oiiveyer chain scrap*s the (subige onto thi ru<k 
whuh has been covered with u of press cloth 
about five feet square 

The press cloth intidenlalfy i** on* of the most 
expensive items in the cost of tunning die plant It 
IS made of cord about om sixttcnth of uri inch in 
diameter woven into meshes ul ml oneUiidi ol an 
im h apart, and permits the ase and wati r to 
leadil) through its meshes It i ta**ily lorn in the 
huge presses by the tin cans bottle top^, glass und 
br^en crockery whnh the thoughtless housewife 
dumps into her garbage pail 

The four corners of the pitbs cloth are then 
wrapped over the garbage and another rack plated 
un top, another press cloth pla< ed on tbp of that and 
more garbage dumped on until the pile becomch 
about SIX feet high The car is thin pushed on rails 
beneath a ram, and gradually the great arm of the 
press pushes the little tniik with its odoriferous 
burdin upward against the flat lop of the press 

The plant u now using 12 h}drau]ic presbes under 
4j000 pounds pressure pof^uare inch, or 100 tons 



WASHINGTONS GARBAGE REDICTION PLANT 

7no gondolas ore shoun loaded u th garfagr uhteh n ln'i tg 
dumped from, the btas lo the srtond fi r of th hutldwg 


prcbsuic per press They au built to produie 6000 
pounds to the nquare inch the difference representing 
the margin of safety In oidir to get this high 
hydraulic pressuie* a duplex '<Uam pump with 16 
imh dianiPter steam piHtons and P^imh water 
pistonM IS Used 

The grease and water tinkle out into i tiougli 
beneath the press This tri iip^h bads to a binis of 
concrete tanks arranged in tnrs As the nuxtuie 
tools th* ivdltr settles to th* loltoin and is drawii 
off from lieneath and the ss* is dip|M d out 1 \ 
means of a perforated pip* \%liirh must b* held on 
the surfa*e of the liquid 

At one time the residue In ni the prui(s*> ii the 
press cake, <u it ib failed, h is thoroughly dried in 
a separate drving plant and sold for frrtilmr but 
the pro*es« employed necessarily intnasid tin hre 
risk to a grease saturated plan At that tune, fires 
constant!) broke out at the plant and did a greit 
deal of damage In addition lh< fertdi/er had to be 
stored until a suitable mirkit rould be oliiained 
for It 

When the bottom dropped out of the feilihser 
market, several years ago, the drving Has disepn 


tinutd iiid th pics^ lakc is i nw UM*d for fut 1 fir 
the furnace'* I tin plant its* T Mith the result that 
the op* rators h i\c saved U) pent nt id th* ii c oul bill 
which in idcntallv iniouiil d t nn re thsn they could 
have received loi It* firlili/ r it the present reduced 
prices 

During the last tibcal \c ir '’2 927 tons of garba^^e 
Hcn collect*d in the District ct ( iliinilna Of that 
amount 69 192 tons hcm icduird some of the colbc 
lion having been sent lo Rlui Plums the Home f* r 
the Aged and Iniirm of th* District |i !;< used fi i 
pig feed, and sonic c f it being thronn hwuv foi 
various nasonb Fbe 69 192 tons produced 3,629 875 
[Kiunds of pieubc whicb sold for S250049 i1> The 
cost of production wis ^191 92167 which included 
tianNportatiun of the raw garbage, the running ol 
the plant, labor, leplacement of worn out machinerv 
und othei repairs 

Ihis saving, of mote than 500(X) dollars was 
c ffpc led in sjiiu of the fac t that the plant is now more 
than 25 years old In ]>eak yeais, the saving has 
exceeded 70 000 doiliis In all jubtice, it should 
lie said, however that the cost of collecting the gar 
boge m not ini ludt^ m the c obt of running the plant 
If It weir added the sale of giemu* would just mIhmiI 
I ov* r that item also without showiiig any margin c f 
jirofit The District officials realue, however that 
till collection of refuse is a sanitary measure and 
must Ik uttcnikd to no matter how the garbage is 
disposed of 

Why a Profil Is Realised 

The d* prcciation in a plant for this kind of work 
iH ne«(S)Hari)y very gftat os the ammonia in the 
garbage, eats iway the piping but since the Dislnit's 
plant IS such an old and inexpensive one, the total 
IS not an gieit as it would he in a modem plant 
whin th* original outlay for machinery was great 
Th* huge digest* rs of the plant formerly wore out 
completely in ihiie ytais Within recent years they 
have been lined with i glased tile whuh has in 
fiea^H then life more than four limes that long— 
in fact about 11 ytar^ 1 oi further economy brasn 
pip«*s 111 the buikrs aic to Ik tried 

Distil l officials aie siincHhul pu/rled a» to whv 
Its porbuigi reduction plant makes money when «o 
inanv of the more up to dale plants run into debt 
In the fiiiul malysis they lielieve that the su<(.es« of 
ihcir method iiiubt be dm in pait to the able man 
agership of Mi J (/ I rane in engineer of extraor 
diiiary ability who designs much of the required 
iiiaihincrv and in |>ait to llu fad that more garbage 
Is collected pei c ipita in the Districn of Columbia 
than in any other laige city in the I nited States 
Washii >11 has nlinosi no foieign population Ai« 
a rule it has been fniiid ihit iminvrants are verv 
fnipal tliev use every i\ iilable part of fresh vege 
tables and imals while in colored brethren in 
Washiiinloii lit ns wisiifiil oi even more so than 
the wealthiest white fii 11 In'- loi instance one gar 
Imge colkcUni wd^on in the white district of Wash 
ington will cover as much territory as three wigofts 
can lovpi in the (oinred distiict 

Natunllv the pi ml is no place lor a plca«uf 
lour One makes no mistike about knowing whfii 
he has arnv**d at the plant or even in its vuinitv 
Fvrry part >f the plant and even thi eirfh around 
about IS nuking in gicas* 1 tit then i <riainlv 
lomance in making 7R000 dollar- i vear oul of 
something which the housewife in-is|- -hall l>e taken 
out of hei liackyard 





















































SCIENTIFIC AMERICAN 


mcnoB, 



A new contemeiiM for mtn 

A Hinged Cuff I ink 

T ut nrw tvpr of cuff link illustratr<{ 
jL(\c U pruvidrtl with a hmRc in tlie 
<nnnrGlin|i lur whi h mik il r I 

pull thfl hand thmuph tin luff an I to riiw 
ih( niff on th« arm huIi iit removing iln 
link 

Cutting Square Holea 

T IIF lab rHi\inf« tool ^hn«n in ihmc 
rnlumnn m uwful for making h Im f ir 
■will h Ih \ni It 1 ulH plaMrr ind wool 
wiihnui damaging the walU or wiHiaptr 
FirNi It IB fgHiincd ihf 14811 ii> iw) 
flcrewB and in then upi ralr*d by an cletiric 
drill or hand brace Thi right hand illiv 
iralinn iIhiwb th« protru ling Lirmlar Baw*t 

Preaervlng Anli-skid Groo\ing 

P RFSLRV1NG tlw anli-akid grrnvi on a 
iH lid lire tread ih a matter t ( pracii al 
impnrtanLi Thi r< gmivcr ah vin com 




Ihb tool rnu aq—eo-f offo of kol«« for awltek boxm 


Fravrllng Bag Clothra Hanger 

T he. gentlrman in the pholocraph la 
folding Ilia auit over a hher form pre 
parat ry to pulling It in liii IravcUng bag 
When he annea at the enf nf hia journey 
he «iM like the suit out with one motion 
and hang it in the rliMei It wiU be free 
from wrinklea Valet acrvice can he aup 
plied in moat hotela but ihia aavea tbe ci 
peobe 


tlreulatloD haa alao been applied A Ire 
nMndoua number of atepa will b« aavrd in 
the kitrhen by combining theae two necei- 
iary arttoJea m unall kitehan equipment 

Paper Making In Miniature 

W b reproduce a photograph of a mima 
ture paper machine wlurh waa made 
in France The conairuciion of the maebne 
waa begun m 1902 and ffmahed in 1914 






Mm 




A laml^iilinHUk 1m pick 

An Economieal Ice Pkk 

A n ICO pick that chipa Ice witbont waate 
k If iliuatrated partially unaaacanbled 
The weighted handle sliding on tbe blade. 
B(la aa a hammer to drive the point Into tbe 
ice The pick la caned back after a blow 
la given, by ibe apnng witbn The pick 
will not roll if placed on a table aa one 
ude of the handle la flat 

Fire Klndler Bnmi Twenty 
Minntci 

T HF lUuatntod bnck of pine obpa pine 
oil and roaiB la design^ to dlmlnaie 
tlie uae of paper, kindling wood and oil 
and m pancularly valuable for campet* 
who may not be able to obtain dry wood 
It ran aim be used in gardena and orchards 
or for general aingeing purpuaea and alao 
for banket incincratoni To u»e the kindler 
simply light it and place it flame down at 
the iMillem of the grate or in the middle of 


".S^, 

’i''' 





boUd lire re>groo>u' 

pnora a holder containing a knife inJ hii<c 
a liindle to guide, lb cut a t ihf iir 
tread Ci nnicli d to ihr re gn >v( r li a heavy 
duty high speed ilrctnc motor whii.h drivta 
tbe rcgToovi.r knife ihnugh ihi ruhbr at 
a rapid rate Ihc knife la of V bliapi si 
as to give tlie piuier f irm i f groove and 
M regulated that it always cuts to the same 
depth Iwo knlvib mix i rovidt 1 fc r differ 
#nt depiba cf groove The icul is si de 
signed that iho knife nccivts lOOU ira 
pulses a minute 


A KItrhrn Cabinet for the 
Kitchenette 

T llb Lombinatii n of a kitchen cabimi 
and gas range marks a nrn era in gas 
coikiiig equipDieiil Iht. food compartmem 
cannot hoc me warm aa it is insulated by 
heavy aabestoa fbe principle of «ool air 


The It VIC 1 reirived a silver modal at the 
1 yona Intrrnatinnal Fxpcsilion It is a com 
pltir paprrinalung machine m every par 
tiiular It will make a sheet of paper four 
inchcB in width and of any desired length 
depending on the amount of pulp which 
■a fed In at tbe wet end** of tbe machine 




Pine chip Are kiiwllcir 

the fire to be built Then add lump coal 
or lugB lu the usual quantity and a bnok 
fire IS assured Ihe kindling bnck bams 
for twenty minutes 

A Convenient Magnifying Claw 

A new YOKK inventor has just de- 
vued an ingeniuua holder for a mag 
nifyiog glass wbiih will be of service to 
the dentist, Ihe doctor, tbe Jeweler, the 
bead worker tbe embroiderer and the 
stamp collector Tbe magnifying glass n 
supported by a frame aeoured to a rubber 
band wliuh sbdea on the wrist 



Ka^lng the ekilhea presaad 


lUa fcliciMa cakhMl foram pwi of tho gM iwfa 














SCIENTIFIC AMERICAN 


446 



lools^ 

insici'e“ 





Christina IVsL<Jio Set 


ii i$ impottuit u the Mt 
X The dipttnee rtadi of • ict depends e 
great deal on the tube in the detector sodwc* 
The over all performance of a aet depends 
very much on the tubes in every aodeet 
the v^ume |hd tone yon vnS get 
awdc p entoW ^ l^oo tbetobeui the iiicta> 
dio stage In eveiy pmac, the tubes ate as 
important as tbe set Aodevetyonewhoteali 
mes this tosiacs Oft gctraine RCA Radiottoqa 

The t^fostch labofheorks of RCA, General 
Eleconc and^edtmghoase have developed. 
Radio^ns to nev accoiHpludUBent. year by 
year. And theqiawilactw^g sfall of Aese 
sameoQaiw^ h4ef« RCA ReiiSalsoas for 
m tbnMa4 fosfOu^ue mahug. Theceare 
Sew aaoafiKtqfod dMogt fo the world u 
ddicate at a vacuum tube And there are 
therefore fow things m which it u ao im 
portent to get the best 

BtjMn wins y§itkif4t C^rxjMMK Jtf, tiHU 
yuL gmmm M,CA Bisdttmm ti 

Y9ti rmn uU ttCA f MfUEr sht gUu si 



6xtral^ra! 

for ^sudio fiyis 

A iMTC lUdiotron^geniuncRCA 
Riaiotroo of course^—of cfa« type 
be uses 

A^vrRjulioccDnUX 112aUX 171 
or UX 210 for bigger volume tod 
finer tone 

AipeatldSrftr^RtdiotronUX 200 A 
for Stonge bsnoy ictf^for longer 
diKince retch 

Aik loy dnler ill ibout cheie Ridiotroni 
^be 11 tell yoD which to m Butbciun 
It f t genuine RCA Rwocroa if it i to 
be wonhy of gift gmng 

RADIO CORFORATION 
OF AMCRICA 
New York Chkigo Sen FnnoKO 


w ttm/r tTfMHeeiiMMv im ns ktifs New ron ciuogo Mn rnnoKo 

iCcA“” Rad i o tro n 




MAOI BY THB MAKERS OF THE RADIOLA 
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The Scientific American Digest 

A Review of the Newest Developments in Science, Industry and Engineeiing 

Conducted by Albert G« IngalU 


Motor Trucks That Run on 
Wooden RtdU 

A HOAD malr u( htary pules on »hirh 
irmks equipped with spnial whrrin that 
mil not run off are driven in the m liilmn 
In iIk had n ads difficulty in a I rmt area 
in Orefim where lirgi acale luinlitniiK op 
I iliunn an rarried on Him iJiiiks tan 


and 25 oenta a tbnuund feet for the luaiher 
hauled over it la figured as the coat of 
nauienance It u eabmated that 
(eel of logs may be hauled before it Ifh 
cornea neceaaary to replace the polaa Al 
ready over 4s0U0i000 feet have been trana 
porti d from ihi foresla lo the nm m>H 
of hauling is 9150; and the loading eom la 



Travenlfigi an open apner The wooden track wean and apUntera km mom 
tbnbfw are cktap and enm to obtain and lay In posliton 


not he down lO the dreprsi mudhole in the 
world, like balky Miaaoun mules and defy 
ihtir ownera lo move them fur they run on 
iracka whirh resemble railroad Hacks rbey 
steer tbrmaehea 

Due to llie heavy rainfall in Coos and 
tarry rminiifi in aouthwesttm Oregon— 
which an rages 72 inches annually motor 
trucks ran be used in the extensive logging 
Industry only about 100 days a year ^ ven 
during ibiB pi rmd the 2Mi ton auto trucks 
that are rummonly used are too heavy in 
many inatanccs Tliia means that the aver 
age load hauli I la only 2000 bnirlfeet of 
Joga 

To Dvirinme iIk advirse atathir condi 
tions a Uwk manufacturer haa desigiuxl 
and manufuLtUTcd fir the Wrtum While 
Cidar (ompany a J'fiton irorlive unit and 
a fourwheeM Irailtr provided with 18 inch 
flanged whit Is Hus enables the lumhcr to 
he hauled on a road consimcted entirely of 
logl. 

rhiA sperial irurk is equipped with five 
forward and five reverse spiids In high 
giar II will run at a speed of five miUs an 
hour As the flange I wheels fit prrferlly 
to the poles the steering appaiaiui ii dis 
nmnecud thus allowing ibe driver ample 
oppDitunih to fix chains and ko that his 
load IS secure while the unit b In motion 

The unique road ia fonnnd of poles laid 
lengthwise like rails and supported undtr 
oealh by heavy croaa tuts which prevent 
dipping and rolling This roadway permits 
the lumbei comimny to move llioir logs any 
dihtaiHe from the woods to the river at a 
low cost 

V hen loaded the I rucks can traverse grades 
as gri at as 4Mi pen i nl and when unloa 
they ran climb gradn whuh average at 
time* 7^i percroi liiusually heavy loads 
are haulnl by this method 8711 boani feit 
(f lumlfr having hrtn moved at one lime 
TIh Avt rage daily Itaul is 35 000 feet Tins 
wsa ma U in arrrn tnps of a mflc and three 
quartrrs each 

NiihI\ II Ills a lineal fool was tlie remark 
ably low cost of cunatmctlng thia road— 


75 rents a thousand fell When 8000 feet 
are hauled this represents a weight of 28 
Dins while the weiglii of ihcv equipment la 
IN arty seven tons 

• • • 

Character Reading by Face AU 
*'Bunkf** Say Scientists 
liMK was when tall blond, blue-eyed men 
wire cunaidercd to be the epitome of all 
the manly virtues of courage and iniliative 
To the hinall dark types, on the contrary 
Wire allribuird iht less positive qualities 
of tuDidity and reticence 

Modern science however now corora along 
and demolibhea this theory I'Rychulngists 
tla^e turned (he battery of inquiry on the 
precepts and principles of professional char 
acter readers and pronounce the whole mat 
ter of Lhararier analysis based on physical 
trails as having no foundation on scientific 
fact In other words il Is all buak * 

Prof C r Brandenburg of the Depart 
ment of Psychology of Purdue University, 
Indiana hia collerted the rcaulta of these 
investigailons (ff the aelf-atyled character ex 
pens in a report ahortly lo be published in 
Indaiinaf PivtAologv Prominent in hia 
account is a lesume of a tryout of the so 
culled Lolnr law evolved by a very well- 
kiiiwn workir in this fertile field The law 
alatrs lliai blondes possiwa the dynamic 
traits that make the world's leaders pio 
neers and explorers, while the brunettes 
have the negative conaervafive and thought 
(ul qualities that make wnten, reiaarch 
worker* and isvestigatora 
Ovir 90 dialnteresti d persona were each 
aakrd lo give (haracier ratings of two 
blondei and two bruneitea of bia tcquaiu 
unce Fiamloatinn of the deUila la the 
character ratings failed to show any Ooaauuil 
dlffrreocrs between the two tjpes, compared 
on the bams of the color of their hair 
Blondes wcie found to p oaae i a bmaette 
trails to the same extent as the bnineltsa 
snd viie versa" declared the iovestigiton 
Pml H D Kliaon of Columbia Unive^‘ 


ally and G L Donham of Indiana Unimitty 
un^rtook to check up the conienrion, stoat 
ly upheld by many characin reiden, that 
weight and sice are ooeemary assets m 
aaleimajiahlp Some two hoadml uleonen 
were examined and thehr reapecuve sun 
and wogfata compaml with thilr adlliig 
records On oomplatioa of the test it was 
found that the bmt salnmen were not, on 
the average, the tallvat nor the beavkat, but 
wen the men of tnedfum sue averaging 
around five feet nine luchcs with propur 
iionate weight 

Even the aignifinance of the profile, lung a 
favorite character guide with almoet every 
body, la not allow^ to go unaaaailod No 
hmgcT la the convex type with the pmoinent 
forehead and aquan jaw to be aasociated 
exclusively with the ■trong' ailent man of 
imtiaUve and power nor the concave type 
With the more or leaa receding chin to be 
thought of only la eoanccimn with the 
patient, docile underling Examination of 
a hundred students checking up the judg 
meni of iheir intlmatei with iheir college 
n-corda, ahowa that then was only a pr^ 
ponderance of 2 percent of the buya with the 
convex type of profile who dupla^ marked 
qualities ol leadmJiip 

In commeniing on the researches of hia 
coUesguea, Professor Brandenburg declares 
that * in the light of cnucal aiudies on the 
quiatinn, we must conclude that as a method 
1 f characier analysis the pbysiognomii. sys 
tern IS wholly devoid of any scientific basis ' 
—ScicJtce 5ennce 

so* 

Synthetic German Petroleum 

A NEW method of cheaper synthesis of a 
high grade motor fuel m Germany may go 
far toward the solution of the motor fuel 
probkm in the future The HirlJn proretaor 
Irani Fisoher, who recently dovish means 


agents be Uianged to hard paraffine The 
purified cryatalUaed nbeUnce oouM be used 
u the manufacture of caadleB and other 
paraffine piodncia, il ia claimed 
Semi-coke a new mdoatry byproduct for 
which a uunraeroial use hn not yet been 
found may be used aa the bama of ayntbtiis 
of this new gasnliue hemi4oke fa left over 
in the low temperature carbonliacioa of ooal 
in the making of tar oils In the Flaofaer 
proccM water gas from which the new liquid 
fuel IS tondensed can be made from coke 
or semi-coke, and the latter, it la dalmed 
would be an ideal starting material 
Coke and ooal are almost completely gaii 
fied when steam is led over them at a high 
temperature, and water gaa a mixtwe of 
carbon iDunnxlde and hydrogen, u formed 
If this water gas coakl be tranaformad en 
tirely into bquld motor fuel, the problem 
of the WBStBleaa tranafurmation of aolld ooal 
into liquid fuel, the dream of the modem 
chemiata would be aceompJiabed 

The Badische Analin undSodaFabnk firat 
auoiceded In comnirnHally synihnUing bquid 
fuels from ihii gas mixture rn Gennany by 
means of Dr hischer's early method, m 
whuh preasurra of 1,500 pounds per square 
inch or more were employed 
By hiB new process however, Profeanr 
kiarher haa succeeded in synibewang gaa^ 
ou* liquid and sobd carbohydraica from 
carbon monoxide and hydrogen at ordinary 
pressure Hitherto all redaction of earbon 
monoxide without pnesure yielded methane, 
but kiocher found that by using an iron 
nnc oxide catnlyxer, moie complicated prod 
uctv were fomud Olhcc metois and their 
cunipounds wrere studied and a oobali 
chromium oxide mixture was found to atim 
ulaie the forfoaimn of gaseous liquid and 
solid carbohydrates when heated lo about 
518 degrew Fshienheit 

The earbon of the carbon monoxide Is 



HauUiig m keavy load tkrwwgk Ike foreals of aoalkwMieni Orem, TW load 
OB Ike Iraller Is Benly as gmi aa tkat on tke Iroa 


of making bquid fuels syaibetloany from 
coal products haa now simplified hia pioceas 
so that he can dbpease with ooatly high 
pressure apparatus that has stood In the way 
<f Its oommerdal development 

fha new method princes a plcsuot 
smelling gasoline at clear aa water and one 
which wiU not harden or become gummy 
on exposure The gasolioe la highly volatile 
and la largely made up of nosatiuaied oon 
pounds like olefines which unpart to the 
gasoline valuable anU knock pmismiea. This 
ecaUro it to bo tmed In effi^t Ugh ean 
pitssioa motors without objectioaabis knook* 
ing and with great ecosooty . 

A awaber of valtiaUo hypeodaote nay 
help to put ibo proc es s on a sound onm 
rocrcial bads in the faiiire Orutla eub- 
staaoea of high boUlng pdnt oondensing to 
heavier oBa, may. by the use of calalanng 


aaid to be made into carbide by ibe metal, 
and the carbide then apbt by the Iqidrog e n 
In the gaa mixture A* a result the mi i al 
u regenerated and carbohydrates are formed 
In the old Ftocher mHhod a large propo^ 
non of the synUietie prodnota fonned ware 
higUy oxidised, but m the new ooranl pi» 
sure pnoeM they are unoxldM Vniimot 
Flacfaer found that if ibt temperainra was 
raised, the formation of higher oaifaohydlutes 
Slopped and meibane waa again fo—ed^- ■ 
Se£tiie* Sersace 

• * • 

Utltdd Ourgei EMoUeha 
InrfemY at wwk ht Us labontoiy wna 
fifty yean ago, a Freach aoUnuat, Uol^ 
PaU Cafllstetf iDadveneatly opened dm 
wrong valve la a whlrnni apparatns k daai 
Um--^ made huttory dotng H. 
fCssdassd MS fgft 4W 
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Hie nile of thumb 


u aver. 



K ing thumb rules no 
more. The rule of thumb, 
with all its costly guesswork, 
has no place in Western Elec¬ 
tric telephone making. 

Here exact measuring stand¬ 
ards are the rule, precise in 
many cases to the ten-thou¬ 
sandth part of an inch. 

And this habit of being exact 
controls every factory activity 
—in the systematic planning 
of the great task of telephone 
production, in manufacturing 


to known standards of quality, 
in constantly impro\ing 
methods of work—not in liap- 
hazard experiment but by 
scientific attack by a group 
of skilled industnal engineers. 

At the same time, as makers 
of the nation’s telephones. 
Western Electric is meeting 
its responsibility by holding 
down the cost of telephone 
apparatus to a figure well 
below the increased cost of 
general commodities. 


Imks hit M AmmA, hmt rtmlh « 
httie rwM • nukteh ^nmtts 

the tmtptcHr tt kmtnv txmcffy ^vketk 
tr m timy rutteiitarJ tamp ttmtt 
up tt tht mmrk 


^tBUm Ekctrtc 

SINCE 1 8 8 2 MANUFACTURERS FOR THE BELL SYSTEM 
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Nuilung txpindnd, (heir wa^ not rrrn a 
HiMittrnng '•jHirlt liut whut lupprnrd gsvp 
(ailldrt the llinll of lif^ niiil llio Mirn 
lilit H trM u J) i(Miluu4 iliMovtry 

In an onliiiiiiy h 1 luhtf Hhith ihr 

Fninlimin hid fixed un fipitlanl gi/** diir 
ing >( iiH Ilf (vpiiiiiunt lit th|iiff| a drop 
uf nil I Hi un It linf,rrtil Init u monw nt 


it imprralivn to rvolvo ■ iubaiitute for dyna 
milf* a« un ^xploiivc Thi.ir rngin<*er«, vrho 
had birn working for yiars on ihcf pmema 
of liqurl>ing oxygtn, put it into oa an 
rxploMVi in underground minei 
in till Jabt f< w yean liquid ux>gen haa 
I>pt n iiHid 111 qiijirying in New ^ ork, Penn 
«\l\inii < nlurailo and olJitr BlalCH, with 


•^1 



I Iqttld oxxgra bUnt at ihr moment of explosion In a limeaione quarry at Myer»> 
town, IN nnaxlvaaia. The brnrh in the Ion around, whirh U lorn aanndir by ibe 
blaat, waa JO feel blgh and 60 feet wide. Die rartndaca were ael 28 feel ^low 
the aurfarr of the bench 


the tranaportation of ihla nploalve to tba 
point of uM. FraoticaUy no efangar exisia 
of prematura explosion Danger of miabre 
in event a cartnd^ w nnt property ei- 
ploded la eliminated by waiting a sufficient 
time to allow for the evaporation of the 
oxygen (The lime niccBaary depends on 
the diameter of the toruidge) 


lo the width of the wheela. Tbereforcp little 
advantage waa gained 
About ihu time Benjamin Holt reali/id 
that an entirely different principle muet be 
worked out He built a pair id tracks nr 
**plaifonn wheels,** as he then called tliem, 
and tried tlicm on one of the old attam 
tractora. The maicnals for thu fint crawler 



The box In whieb the cartridgea are first aoaked In oxygni so that they nay 
absorb the liquid. Liquid oxymm tranaporlallon containers are seen standing 
anmnd the caiirl^c ^x. Fain of these large cans baa a capaeily of 15 liters, 
approximately 15.8 quarta 


hltle more than a vaniidiing mint But this 
one vagrant drop, pioduced through a for^ 
tuilouB miiiaki Mgnalired ihf harm^oing 
of an invaluubli force 

Ihe enthralled ( ailUtcl, when ho inu«heil 
ihc wrong valve und ohncrvtd the fleeting 
drop of moiHtun km w only that In Ind 
dibcovind a way to rcNlucr gins fnnn lh< 
air to a liquid form and iKiith them up 
It rrniiimd fur Micnfinm xani lattr to find 
nut how to utilize ihix ciimentrated powir 
Mthuiigh the every day world up lo this 
turn hax heard little of liquid oxygen this 
HuliMame has within the laM detaelc taken 
tia plarc as one nf ||h* notable diHcnvirnt 
uf mmhrn industry 

liquid oxygen is litirally air reduced to 
liquid form, from whirh In pmeeax of pow 
irful compresHion nitrogen in dmiilhd eff 
In till alternating procesa of c ninpn^smn 
and expansion through wliuli it is produced 
it rMfhpH 0 t(nqH*ra(urc uf 2ft*) I ili»,niK 
]h Ifiw zem (ahnnlidt 

In ilH qiiKwciit form wlon not in uht 
HM an (Kpli«ivi liquid nxvgm insunily 
fTetr»H lU HiibbtaniiH iiiimir<Hd id it 
I’uiind on mi it xipimusty li lU ho mm h 
wiinor i*- llir hi than it FInwirs dipped 
in It will hi 10 HM fr zen to tiu ilgulily of 
imrcflam \n appitiziiig Irmirr ntiaL will 
kecuini Ni Ifijgli *ind solid under ila effect 
that It may Ih used ih i hainimr 

liquid c xphisiM or 1 O \ hh 

It li IH come lo h< kn iwii is made hy 
mixing very hin ly divided earlioii wlikli ih 
in the form of lamphlMk or carlmnlilue L 
with the liquid oxygen wliieh ih uf imirse 
highly e( nrentrated ejx>(,ni Ihe shsihii 
lion of the e iil»nn anil the iix)mu is «> 
mtimali dial wluu comhuHtion •qaiieel 
due to a fiisi < r detonoU r flu rarlx n in 
M iiiltim ouslv I urn>, ind in ites a I ir(.r vi I 
ume if liigliK III ilfd larlxn ilii \iih gis 

\l the iiiinuiil of (oniliiiHlioii or tx|lo 
xii n till It m| (latun of liepiid oxygi n 
juin|M from 260 'i dt i s 1 m low zi m I i 
'tMH digriiH ah \t lain iih il a r iii^c uf 
'i R72 *> ih gr 1 H 1hi shitlenng fi ri e of iliis 
( miliiisti III IH hiAh It lit to rend asun le r h i e 
HtralH f r>ek 

Tlie pull iliilily of liquid nxy^iii is in 
rxpli si\ has hien put 1 • list hv tin I nite I 
S| III H I 1 n lU of Miiuh It Ills bn 11 fiiiiiiil 
particiilHiU achanlagioiiH hr blisunj, nrk 
in qiiamt s r ni othi r i pt ii n i k rormiii ms 
Dining ihi war when the ( rin ins nil Himrt 
I r tiveerint and tliilcan nitrated they found 


sij^nilicant resultH os compared to the u««, of 
dynamite 

In one conapituouB experiment whiih was 
recently m idt by the An Reiluction Com 
|>aiiy and the IngeiMill Kand Company ntxiy 
nrliidgia of liquid oxygiii were plucenl in 
iwrive hdes 28 feet ili t p and six me Ins in 
diamctir \ sinf^h trunk fuM wan used tu 
s( t tiff all the cartndgfH similllamoualy the 
drill lieih^ Wire set 12 feet apirt iii a 30 
fcMit rock Ih nch 

The eartridgiH fitting viugly wen 18 
inchert long anti * 1^1 ineliis 111 diameter five, 
hung plat til in each hole Tiny were tn 
1 isi d III bogb made of stout muslin and 
hlltil wiili fiMily elnided tarli mace huh ma 
tenal ol a liij,lilv olisorbeiil niiurr 

Out of 1 011 p< undn eif liquid uxygen into 
which the larliidps were ihpped eaih one 
iliseirLtfl IS iHMiniJs eir *)40 |Hiiintls for all 
Sinee tile lartriilpb were mimiiseel fn re 
Juya (lie hour ami a half elipsed from iho 


turn they wen ilipp d until they were placed 
111 ill drill htliH Ihtb fuel is [Huriliil out 
hv inginiirH uh empliasi/mg dial even with 
a riliiiiilv I ipid e\a|>oratii>n uf liquid nxy 
gen hiiffieient lime? may he taken for dibb 
11 lie ilaeing of the cartndge^ ho as |e> 
obtain the most iffcctivr results 
The aaftly eif blasting with I 0 X is ono 
of Its 1 lidraelcriH|ie*s rerogniad offiriallv by 
tin Ihmau of Mines ha cariritlps emnnt 
1 1 Hil off except by a very aeiirc shock 
s h h IH die impact itf u bullet TIh Bun an 
f Miulh sjya Ilf It danger cxnta in 


**Aa onexploded atick of clMianute is 
ilwayh a menace if eiicuunterid while muck 
ing or dunng the removal of coal or ore 
from a mine but the liquid oxygen cartridge, 
unde r Bimilar ronditiunH is dead** 
fn hurope there xrr many plants prudui 
inf, Il |uitl oxygen One mining u mpanv 

in loiraiiic is nulling its entire output of 
iron ore hy liquid cixvgen explosive and it 
IB eatimiteel dial fully 80 percent of the iron 
re mined in hranee is being blaated with 
I () \ New luiuid oxvgrn plants aro now 
lieing huilt in till* couniry 

• H * 

Forerunner of the LaterplUar 
Tractor 

pROHAnLy 111 no part of tin world wero 
the limitaliima of tin? old bit am iraeieiiH 
meiie kceriily fell than in the soft re claimed 
IMal lands of tlm San Joaquin and Sacra 
memo River delijs uf CaliiurniB Thioe 


lands wtic very boft—so yielding, la fact, 
that It was necisdaiy to provide broad 
wooden shoe« for die luirwa 
Ihc earl) day manufacturers attcroplid to 
meet tlirsf ennditinns by constructing liaelur 
winds of great width About 1896, Benja¬ 
min Holt of Stockton, ralilurnii built a 
iraelor (shown in the accompanying illoa- 
Iratmnl for Tharles Nforeing a clelia land 
uwntr lliis machine had whexis eight feel 
in diameter and IS feet in wiellh 
The diflie ufly with this rnormous engine 
was that the wiight incrwetl m proportion 


tread came from llic scrap pile about bit 
shup, but the result wu so Haiisfactory thai 
ho was encouraged to continue his ripen 
mtnts The next attempt was still more 
siircesflful—and thus the modem “cater 
pillar** tread caincjnlo being 
a • « 

Effect of lUUk on Weight and 
Height 

Miik fur growing boys and girla is a 
universal slogan, but actual ixpcrimrnls tu 
pruve Its value have pruduced figures that 
aHieiiind even the medical aulhutiliefl 

Dr H L ( Mann has just reported to 
the Diitish Medical Ki search Omncil the re 
suits of one of the moat rxtenaive nutn 
lional rxpenmenls ever undertaken It 
lasted fonr years and involved over SOO 
boya This inveiljgaUon has demunatralnl 
lliat the addiuon of a pint of milk a day tu 
a diet that saliahed even a growing im> 3 
ippctite brought up tin yearly average gam 
in weight from IBS pounds lu 696 pounds 
and incrrasrd the gain in height from 1 84 
to 263 inchia 

Thfi boys uted as subjects for the ixperi 
mrnt mostly foundlings who had prevjou«ly 
been examined to exclude the pooaibilily of 
difveasc, were housed in coltagcb in a suburb 
outmdr of the city Living conditiuna and 
diKiplino were excellent according lu Dr 
Mann, while short vacations and ibHmcs 
assured almost c nntinuotw oinrrvaliun 
throughout the whole period 

Tho bo>s were dividenl into different 
groups one of which received only the b iha1 
dirt that was planned to meet the demands 
of the child of school age This dortiiitury 
fare was judged hy physuiana to be equal 
and even blighlly better than that custumary 
in working elasa homes, while periodic phya. 
ical examinilion of the boys in this group 
showed them to be in good phyncal condi 
lion 

To find out what classes of food would 
produce ihr most increase in height and 
weight, other groups were each givm extra 
rations of sugar, fresh butler with a high 
viumin content, fresh row's milk, vitamin 
deficient marganne and concenirat^ protein 
equal in fo^ value to the meat in the 
regular diet 

The milk and butter groupa were found 
lo make the largral gams, the boys wbo had 
tho pint of milk befog far in the lead with 
(ConUttUfd om page 450) 



Ihc old Htcam Iraelor. built In 1898« whus^ bulk and anwl^ldlnm tndneed 
Drnjamin Holt lo Invent the rrawler tread 
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As if by Magic! 


—you can run your ^'Lkmel Scondvd” 
Tram at various speeds, stop it and re¬ 
verse it by manipulating a small lever 
placed at any distance from the track. 
Am if by mogic—*your LJonel Auto¬ 
matic Tram Control will start and re¬ 
verse your Lionel Train without being 
touch^ by hand, and as if by magic — 
you can switch your “Lionel Standard" 


fTlain from tradr to track whh the new 
Lionel Electric Switchea by manipulating 
another small lever placed at any distance 
fitro the track... Liofiel trainaand equip¬ 
ment have been “Standard of the World" 
since 1900. And now, alter shears of ea- 
penment, Lkmel engineers have ac¬ 
complished the greatest schievement in 
the history of model railroadingby creating 


Lionel All Sirel EJecinr 
iMmp Posts 

llluitratinK three of the | 
Qiany etylrH in the eiiten 
■ivc Lionel Line 


The New Lionel 100% 
Electrically Controlled Railroad 



Lionel Coul Car No 216 
Equipped with eutomatiL 
coupler^ end hand brakes. 
Hat “Hopper ’ bottom op¬ 
erated by wheel on aide of 
car Juat one of the com 
plete tine of Lionel freight 
care, of all typea and aliea. 


for “Lionel Standard" track. 

Lionel makes the itioBt complete and 
perfect line d modal Passenger and 
Freight trains m the world,—both dec- 
tncally-controUed end hand-omtrolled 
for “Lkmd Standard" track, and hand- 
controlled for “O-Oauge" Track. Lionel 
Trains are real in everything except sixe; 


•very piece beautiful in design, perfect 
in construction, and fully guaranteed. 
They contain hundreds of improvements 
and refinements not found m other lines 
Yet Lx>ne] Trains are the lowest m price 
consistent with supreme qualrty. You 
con bm a Lionel ''O-Qaugr'* Train 
for as low as $5.75/ 


See the wonderful Lionel demonstrations at the leading Depart^ 
mentf Toy, Hardware, Sporting Qooils and Electrical stores. 

Send for the NEW LIONEL Model Rar/roodin^f Booh-It’s FREE! 






Uotw/OilCar No 2/5 
Anoihar airiking number 
in lh« new wrica of Lionel ' 
PreiKhtCare. A real oil car 
in mlnutura 


Tkla fearlnaring 4S<patv book iDuateaicA In actual colon 
huadreda cvf Lionel Model Tralna. Automatic Railroad 
Equipment and **Miildvolt*' Tmefonnera. 

Send for U ledoyf WA to DepL 29 
fHE UONEL CORPORATION 

15-17 le lam lUh Su New York On 


NKW UONEL 
ELECTRICALI V 
CONTROLLED 
SWITCH No ii2 


r .a H.clion L 
M w I lc»irl Pui^rrr 
flutkitl ,hiwln|; 
Lt Muliivnli^ 

T i.n.ltiritirf 




n lONI I ^TANnAHD I 

HUM h vatiun car f 

Si >W r [tiHnr L |()il 

p ' 1,’in mnn-al 


■ STANDARD OF THE WORLD SiNCt 1900 


liffliB' 

^*MULTIV 


ELECTRIC 


MODEL RAILROAD 
ACCESSORIES 


MULTIVOM^ TRANSFOILMERS 


njuHS 

^OILMERS _ 
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uti uMrdfEi RUiii Ilf nrarly iirvfn priumJs • 
ytai mill uvtr Rnd u luU mdun in 
III irIiI i aiiuul tinitura ra?il> pickfliJ thrm 
uul as bi iHK nliviiiuHly nmrt fit tluin ihi* 
othi TH ** 1 111 whnii iitiiuji rnjnyrd cxcmp 

iiiiii frutn ilInmH Dr Muiiii Hiairtl whrn 
I'M kill‘St in (III ullitr lioiihrtt mure prcv 
almi ihnii iihiifll--Sirwct' 

* * * 

Tornadoe* ^iarivd by Oil Fire 

Tohnadoi-s tiiiallrr than ihr tHistin* llinl 
<if|Ln wiirk Imvut in tlir Mitldlr Wr^i liijt 
till* inrnudni s jiiM (hr eainr wn orii nf 
ihi (fTiit'* of u (inat ml fin at Sun Inis 
01 hs|hi ralifotiiiu riTriilly, aicnnliiif* In a 
n |Kirt to ill! I niiril Stalifi itlxi Iturrau 
ii\ J F 1 lisMJiiii Ilf iIh* IiilqI vit milt r Ini 
jrau Ilf ilic 1 olilornia rily 

J hr hre Hlari* d hv liKlitninfi and 

hiirnnl fur five days, di siruyiiif: nf.arly sit 
millinii harrrlH of nil Thu pLrAuiis wire 
kilini and ihr Intal rty loss waA rsil 

mated at 15 0U0000 ilullart. Iluwivrr, ihr 
umque fi-aturr uf ihi lire was ihr grrat 
number of (nntuilnrs whn h it startrd one 
of whU^h was riK^ioniMblr for tlir two tlralhs. 

Before ihrsr whirls NturictJ nays Mr llis* 
BonflU alTong Miulhrrly winds pct'vailrd, 
which sliiflid In went and thru lu north 
west. Thin four tanks, cath containing 
7V),000 barrels nf ud “boilnf over ” 

* lliry threw out an imniensr quantity of 
Imt burning ml ** Ih* says, 'wbkh spread 
with remarkublr rapidity over an ana mti 
mated by the ingiiieeri present at about 
900 uerva. Thn llamn Hermingly haprd a 
thousand feet into the air At the same 
time violent whirlwinds began to furin nvir 
the fire 

^From the time the wind vinrid inio the 
northwest and the large reservoir bmlril 
over, hundrcila of whirlwinds forme*! in and 
around the citgis of the fire until the last 
lank boded over During tlie period whim 
the large reaervoirs were burning and the 
lemperatnre over the fire was pmliably at its 
point, and. ctmaequently the vertical 
cunvccUoo was siningril, the whirls appear 
to liava been most numerous oud violent 
**i\fanr of them had all the rharaclerislics 
td true tomdoea. The gyiating, writhing 
funiieUhaped clouds with tlie white con 
densing vapor in the vurticeft were plainly 


like owner and his son who had been in it 
at tlic time, were killed A few minutes 
later a whirl, which Mr Hiasong believcfi 
might have been (he same one unnwifad a 
house about a quarter of a mile northeast 
of its first victim Debris, evidently carriod 
by other whirlwinds, was found as far os 
three miles from the fire 

Since tlie whirlwinds ntsrted |ust after (he 
wind veered Mr Hlssnng suggests that they 
may have been raiiHrd by (lie cnnvecliooal 
LurrentH uvir the fire bring Nturte*! rolatilig 
by the northwest wind *^iienrp Sptvtce 

V * * 

Maine Qisarryman Makes 
Telesrape 

Tt li always a sourte of kt rn interest to 
the ulesLope eihlor to observe the many 
ingenious ways by which the uinateiir tele 
scop* makers work out the essential parts 
of llicir mounlinga Mr James Grant the 
owiiir of a quarry at Hall Quarry Maine, 
sends us the following dejvnptinn of hla 
lelearope. mailr from the insiructmiu pub¬ 
lished in * Amateur Tilcscupe Making” 

‘1 ground and puhshed the mirror luy 
self, following the iiislruciions given in 
your b*iok, ‘Amateur Telesc4>pe Making* 1 
am therefore obliged to you for enabling 
me to build this six inch, four foot lelescopo 


and testing by the Foucault knife-edge test 

'‘You woul<| not have apaic for the details 
of toy odventurea in gtiniling and in making 
and using the pitch lap for polishing the 
mirror Sometimes amusing often rather 
discouraging tribulaiiopa and trlali wcr« 
my lot, all of which were, however, over¬ 
come with grallfyiug rcaulta. To me the 
delightful IntercHt derived from testing alone 
repaid me for all the work in grinding and 
polishing. 

"Having tested, and finding multa oa 
shown by Illustrations In the book, 1 was 
delighted But feanng nevertlielraa that I 
might not have the mirror just nght 1 sent 
It up to Mr John M Pierce of Springfield, 
Vermont, who kindly looked Jt over and re¬ 
turned It to me, pronouncing it a 'peach* 

"1 built a simple mounting along the lines 
described by Mr Piene and Mr Porter 
in tbc hook. The foundation nf the mount 
ing ja of c^oncrclc, the upper story m the 
shape of a New England church the strcple 
inverted to moke the polar axis. A one 
inch iron pipe was imbedded in the con 
Crete In tliia a % inch brass pipe about 
Ifi inches long revolves The mount 1 
chose was the fLoglish type, the fork being 
made of ^4 inch brass pi|)c The center of 
the fork is a pipe tee Two nipples, two 
elbows niitl two short pieces of pipe com- 


hnvetN. Il also enoblea tba teie acopa to 
bo bold rigid when the objoct b foond, agd 
gbea eioelient retulto.** 

* * « 

**Raiio^pem0d FairMCs**—v4 
CorraciioH 

In our desoriptlon of the radio-operoied 
furnace, Aoguot isaue, page 13S, we inod 
vertently stated that "Uecnaes were boued 
by the Govemment . . • « permUtlag 
manufacture.** Aa g matter of fact ibe 
licensing of ihb apporatua b coatioUed by 
(be Ajax Klectiothermic CorponUon. 

« * • 

A Graphic Skmteh of Arctic Fmib 
A FACT not known to the avenge ponon 
il tlut Oxford Unlvenily has tent three 
exploring parties Into the arctic regiuiu. 
Tberofore, "With Seaplane atid Sbdge In 
the Arctic” (George H Doran Gunpany, 
New York) should prove of value to thuoe 

who are Interested in that great area at 

* the lop of the world.” 

Thb new book, contrary to the uauil 
rccorda of exploration, b a moat interasilng 
volume. It gives a brief r6tatne of the 1921 
and the 1923 expeditions and deala In com¬ 
plete detail with the one that went forth in 
1924. Tbc story of the tnala and tribnia- 
Hons of the party are couched in auch 
bnguage that the reading of It becomes a 
treat ratbcT than an educational duty 
The 1924 expedition woa concerned ohbf 
ly with the exploration of North-East Land 
and ao the records deal with tbe findings 
there. At the same lime, tbe author George 
Binnry, leader of the party, manages to 
include many persunal touches, Home of 
them gleaned from the dbrics of tbe varl 
DUB members of the expedition 
The appendices are alao an Inlemting 
part of the work and their inclusion was 
ct rtainly a happy thought In them, one 
will find much Interrsting datum. For in 
statute, if the reader wanu to spend a few 
months in arctic exploration, t^ informs 
lion in the appendices will prove invaluable 
Costs of equipment, the aitatigefneni of the 
press and film riglita, members' contracts 
and otlief important driaiU me dealt with 
All in all, ihu record of exploration b a 
soUblo work. 



FomalioB of a tornado cloud over an oil fire at San Lub Obbpo, California, 
This phmommnn took plarr on April 7, 1926 



Tbb photograph was taken auhaetiaently to the one at (he left. It dbcloact the 
farther devekipmml of the tornado cloud 


visible Bgoiiisl ihr ba* kgroiind of hlark 
smoke Stinr of I Ik funnels uppearrd In 
be not more llian onr foot in diameter at 
ihr smalleHl jiurf ami some were rtpoMnl 
as Biving the imprrssion uf n'pes danglinp 
frutn the (.loiids of smok* '* 

11 was one uf the^? twislrrs lhai raiised 
till ru'-unllies for it left rh* fire, iravrlmg 
iiurilitaHi in a rottogr about a thousand 
>artl8 awav II picked up the cutrag*. lift 
ing M sf\trnl fei I in the air and ramed it 
almiir !*»<» fool north There the lutiage 
wa> drupiHil III a field, a lutsl wretk, ami 


and for giving me an opportunity to indulge 
in the most inierebting and inntniclive field 
of umateiir work an individual can lake up 
' Like many others fur years T had a d**- 
tire to po«sfSH a trlrsrope, and wlwn Mr 
Forlrr's aniclcs appeared in the Selenllfic 
American I inimrdialely began assembling 
iquiimunt for tht grinding and poliahliig 
uf a SIX inch mirror In the idlar of our 
house 1 placid two weighted barrela. one In 
one part nf llie lellar fur grinding, ond tbe 
4ither in on enclosure having a solid Hooraod 
bench This room was used fur polishing 


plete it On the en<l of each side nf llie 
fork there ii a tee into which a ^-Inch 
iron pin fnnn the VAi inch x Inch fiat 
Iron band on which the 4 foot galvanlxcd 
iron tube Is hung, it inserted 

‘''fhe nverliang Is regulated and conlroDed 
by a mechanical contrivance mode from the 
pinion wheels of a discarded* aleotrli blast 
ing lialtery which we used in the granite 
quarries 1 would have liked to show this 
devke more plainly In the picture aa I 
find It easy by this meani to control the 
telescope in finding any object in the 


GUum That Wm Not Splinter 

The production of safety glasa of various 
types has been attempted befare in the 
United States Its drawbacks to dale have 
been either that it bad reinforcing wires 
that do Hot favor olear viafon, or that it 
took on a yellow tinge with time, which 
had an obscuring effect 
Triplex safety gbss b new only in the 
United States. It baa been mode and wide¬ 
ly oaed In Engbnd since 1914 It has abao- 
lotely clear vision, with no dbeoloiatloa. 

(Cofiriaifed on page 452) 
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TA* fUnt ftnitrs 9f * mMhf overMtaJ crmnt m*ntpmhti 4^S0-pouH4 inj^ots 0 / ghwlrig Ueei ahovt (hi fiery mouths qf the re-heattug furnaces in (he Timien steel mtU 


Durability Where Your Car Needs it Most 

You would hardly think of buying a car or The design —tapered POSITIP'FLY ALIGNED 

truck without testing its performance. How ROILS —gives greater thrust and radial ca- 

you would appreciate a way to test the^^r- parity, crowds friction to the vanishing point, 

manence of that performance. You can tell saves power, and conquers wear 

much from the presence of Timken Bearings. „ , , i , . 

Supreme in both material aiul design, it is 

The material—Timken electric steel — is the little wonder that 'I imken 'J apered Kollcr 

most enduring steel for carrying motion It is Hearings are dominating industr) —standard 

made in the Timken steel mill — with the in all t> pes of industrial mai hincry and in 

world’s largest output of electric steel. 91% of the motor \ehieles made in Amenta. 

THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 

TIMKENS^BEARIMGS 
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AcludUy, It is two iihr«iA of the Bncit 
|j|il 0 RliHf With ■ middle layer of pyralln. 
The three layeM are prewrd together under 
hrat, and at a pmaure of l^SOO pounds per 
nquare inch. Due to this enorniout pmaure, 
(lie plate glawH will rrack and lie ilesiruyed 
in maniifai lure if it hai thr ilighteot Irrog 
uUnty on the Hurface Hence the makm 
go to CjceLho-Muvokia fur the heat plate 


rngmetnng Out on my cooperative Job,* 
[the iiudents apend half lime at college 
Llaat«m and half time m prooltcal wuric, 
changing every 6ve weeks] *1 am simply 
a workman in a conoirurtiun crew I sup* 
pose an engineer planned the work, but 1 
hod nothing to do with that pari * 

This hoy expressed what a million other 
boys ond girls feel They want to get at 



Pnoamger car eqnlpped whh triplm safely gfaso, after a colUakm with a Irmck 
Paaoengers In the car were nnlnjorcd, re ceW ng only bmlsrs 


glssn obtainable Preparations are now 
□ndcr way. however to make such glou in 
tile UnU^ Suirt. 

Under a very heavy blow, this gluM gives 
way but does not shatter or splinter Con- 
seqnently it cannot cut anyone Three- 
4|uarters of the injuries in auto accidents 
come from flying gloss, and jewelry store 
thieves thrive on common plale-glass win 
ilows In these two 6eMs lie the must obvi 
ous uses for this safety glass. It is also 
widely used for eye-protection in industry, 
on common carriers such as subways and 



DUmoad dbplay cow, hit with a 
heavy hammer by a man standing 
six feet away. A hole is broken 

ihroogh thr glass, hot a flap of glass 
Hllll hangs over It. If a man rould 
insert hla hand, he could not remove 
It, doe to the flap 

buses in England, on airplanes et i.elera 
It can not be cut with a diamond It wao 
irtplex which Mussolini onlercil for his 
<ara after iIk nmit bomb attack 

• * • 

IP/uil DoeM an Engineer Do? 

1 AST spring," Hsiil President A K 

Morgan of Aniiorh (.ollaga recently uiir 
Ilf our freshman students was failing in hu 
work and we asked bun in for a talk This 
IS the substance nf what he told us 

“ *1 have Inst interest in my studies br- 
tause they do not prriiarr me for my life 
work 1 wont to be an engineer and here 

I am, near the end of my freshman year 

in college^ and J know no more of engi 
nernng than when 1 came 

' 1 have been kept at chemistry and 

imthrmalics and English and physical 
education, and sncli things, when 1 wont 


ilieir life Work, and they do not want any 
unneccosary matters to Interfere In twenty 
live yean of work as an engineer, I have 
come to know something of wliat an fii 
gineer is colled upon to do We all know 
that an engineer needs nuttbematioa and 
physics and mccliamcal drawing and other 
subjeciA oi closely associated with his work 
and 1 will not ^scuoa tliem. 1 will talk 
about matters that do not seem as closely 
related to engineering 
“An engineer slnmld be a master of Eng 
Iish. If he uses wonls carelessly and In 
uuuratily, lie and the people lie works for 
will be forever in trouble I*very large 
engineering job is built ‘according to speu 
ricHtioiis.' These spn ificatlomi ore detailed 
exact descriptions of the work to he dune 
and of the material used Every ycor there 
an liuiiilrfHlri of lawsiiils in the United 
States involving many millions of dollarK, 
in wIirIi the point at issue is Uie (juesnon 
wliai do the speclAcations really mean?' 

**No niie can write clearly without long 
and careful practice There has been a 
prijudlcc against Fnglisli among engineer 
ing BtudinlB. and as a result many of their 
spccificallons are badly wriltm Pnaelbly 
a shrewd cunirortor and his lawyer will 
read these over word by word and sentemr 
by sentence and will find some loophole 
by which they can cscajic doing the work 
ns intended or can collect more money 
for It llian was intended 
“A loiirnaliMt nisy get along with care- 
lfT*B writing but an rnginrcr cannot Very 
few men have their words read so carefully 
and HO cniiually A slip in using the word 
and* inskad of *or' may cost thr rngin 
eers* Llirnls thousands of dnllara. 

' It is not only in writing Siiecificalluns 
ilml ihi engineer needs to express himself 
hlII \ery nuny prujeois are accepted or 
rejected on iho report of the etiglneer 
Only if he uin rx]UT«<s himself clearly ac 
ciiratcly and briefly lan tltose he work* for 
understand what hie rejiorie are about 
Moreover, most great engineering works 
vitally affect everyone Unless the engineer 
can tell the public in clear, plain language 
what Ills purposes are and how be plana 
to accomplish I hem, he has trouble ahead 
“Now let tts touch on another field, ocem- 
ingly remote from englncering—lbe ap- 
precuiion of beauty In a primitive 
community, people may he satisfied to have 
ugly structures around them If they only 
arc strong enough. But os soon as the 


public develops Uoie and otU rcopeot U 
begin to demand that iU uefsl tUagi 
oboJl be beautiful oa welL Tba engineer 
la f or ever changing the face of the earth, 
and if he boa a aenoe of beauty be sdda 
very much to hie value. The mors Intelli¬ 
gent the people he works for, the nuire 
they will demand thla quobty in hla work. 

“Strange oa ii may seem, an engineer 
needa a knowledge of history and eoonoio- 
Ica. Sotne yesra ago I directed m grnal 
engineeTing project where a knowledge of 
history affected the coot of the Job to the 
extent of several million dollars. We were 
droigulng works to loit for centurieo, and 
the livM of ibouaanda and perhaps hun¬ 
dreds of thousands of poople depended 
upon ibclr being always in working order 
If we could depend upon a continuance of 
reasonably honest, Intelligent government 
we could plan cheaper works which, how 
ever, would require perpetual careful super 
vuuoo If we should build such cheaper 
works, and If then the guvernmeni should 
fall Into Incompetent hands, a catoitrophe 
might result What did history teach os 
to tha probabilities^ It taught us that we 
should spend the extra millions and make 
the works safe even with ignorant and In 
efficient managemeoL 

“An engineer should have a knowledge 
of ccontMulcs. *Will this project pay''* 
That la a question most often asked him 
Unless the engineer understands some of 
the principles governing production and 
exchange, unless he rsn estimate in a gen 
eral way the economic effects of his work 
be will he an unreliable guide. Many 
great projerti have been built in ihn coun 
try on the advice of engineers, only to de¬ 
velop into failures or loo costly saccesses 
because the engineer was ignorant of 
ecodumka. 

The engineer nerds to uodentand oooiol 
and Industrial relatioiia. Some years ago 
1 was asked by some men having money to 
inveol to fecummeiMl to them a great reels 
mation project in the south I refused, 
saying 1 thought the project would nut be 
feasible for many years. The soil was ex 
trcmcly fertile, the engineering conditions 
were favorable, and the project could, no 
dniilit, lie constructed But I believed that 
the people who were counted on to acllle on 
the rtxlaimed land would not accept the 
micial and climatic condlUons. Thr pro] 
eel was built seemed at first o aucccse. 
hut ended in iliBavtrous failure, bec-ause the 
settlers all left 


ouppiemeiucd by apwntol training for Uni 
o a Hin g. Andooh studenu nrs pooparlag 
for bnainroa, oighaeerlng, finanoo, Joongl* 
ism, odNitlte roMonh, home oconoarids, 
cdnoothin, and other callings, Bat aonilr 
half ibeir time at college nlomes h spent In 
getting a sound, lenenl education in natural 
odenofl, social sclenee, English and litera- 
turo and other subjects of onlrenal valim**^ 
• s « 

On Again and Off Again WUhont 
«n i4rc 

A rBOTOGUAra of the fint Invention to bo 
worked out and perfected In the miUhin^U 
laboratory of tl^ California InoUinie of 
Teohnolo^ at Pasadena, CaUfomla, h Re¬ 
produced In these columns. It U a vaenum 
switch, the product of the work of Prof 
Hoyal W Sorenson, aided In hU experiments, 
by Dr. Robert A. Millikan 
The invenUun la deolgnod take Ibr 
place of coolly and ponderooi oil immersion' 



Prof. Rwal W. Sowoo n , Inventor 
Off the vaeoiiiia awlieh 


switches that have been used In large power 
plants to cut off heavy cumnta of clectrlrity 
on short notice The principle upon which 
it Is based is the well-attested fact that 
electricity will not travel through a pcrfcLt 
vacuum. A teniflo arc results when ■ high- 
tension cnrrent-->8ay of 100,000 bonepower 
—IS cut off In the open sir Some protective 
drvire is nreemry Heretofore, extremely 



“I liavc simken of engineering, because 
that IS my field, but the same priiMdplea 
apply in law, medicine, architecture, buol- 
new, and in moot ralllngi. There la an old 
saying about the intelligent, well informed 
man that 'all Is grist that oumes to his mill ’ 
Such a mon makcR the most nm of life. 

**At Antioch College, tt Ydlow Springs, 
Ohio, we have organlaed college education 
with these facts in view We believe that 
the best preparation for any oolllBg U all¬ 
round education and all round experience, 


large, expensive oil Iroiucnion switches have 
been installed in all large power plants to 
quench ihcM arcs in tunes of emergeoey 
In the oplendldly equipped laboratory of die 
Institute, Prof Sorenaon baa been abto tu 
eoUbUsh a virtual vaonnm witbia a omaU 
glaw bulb which, placed as shown, senres 
as a cut-off switch. 

“We hove folly efabllobed the theory, 
and all our tenta have been ipocewftd.** be 
explains. “We have handled a dnolt up 
(Cunrinued on page 4S4) 
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VATCH YOUR THROAT! 



Don’t let it become serious! 


AS 3tou probaUy know, certain harmful bac* 
aA tena are constantly present in the mouth 
and throat And unless proper precautions are 
empl03red these doeaae germs may often get the 
upper hand and multiply more rapidly than 
nature can fight them off. 

At such times your throat becomes irritated 
—Nature’s way of telling you there is 
danger ahead. 

Particularly at this time of year 
everyone should watch the throat very 

LIST 


carefully The ideal mouth and throat protec¬ 
tion IS the s)rstematic use of Listenne, the safe 
antiseptic. 

Its regular use by the entire family, as a 
mouth wash and gargle, is an easy way to be 
on the safe side 

AUo, then you wiB be on the polite 
side in regard to that ineidioae 
eonddioOf halitoeie (unpleaeant 
breath). — Lambert Pharmacai 
Company, St Louis, U. S A 



INE 


—the safe antiseptic 
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From durable Douglas Fin 
comes Plylock 

—**wood tha^s stronger than wood^ 

Doui^u Firt of the Pacific Northwctt, mideatic in height 
and girth, are the material from which is manufactured 
genuine tHylock Only the finest specimens are used— 
clear, sound timber, which makes possible Plylock’s unu 
form hi^ quality 

Many lines of industry are turning to Plylock as a solution 
for vexing construction and pr^uction problems Its 
strength combmcd with lightness, its permanence and free* 
dom from warping and splitting miake it Ideal for many uses 

If you make automobile bodies or running boards, cfeors. 
shelves, cabinets, phonographs or radio sets. toys, desks or 
fiimitu^ or any similar lines, write at once for a copy 
of ^^The lectured Story of PlyhMdc.” Full sue samples uW 
^iadly be supplied gratis for experimenul and develo|v 
ment work in your own plant, and our research department 
u at your service. 

PORTtANO MANUFAC rURINU CO PORILAND OREC ON 
PIvw d malun f 27 years 

PLYLOCK 

^^^/bod that^ sfroiigiv 


Send /or thlf Booii’- 
Your Copr of Tho Pic 
tnrrd tlorr of Plyloak 
U ready Writ* for It 


lo 1000 M Bpcrei at 40000 voJu wMf sad 
vithont any dlfoulty wfaaiaoem Probably 
wa could bava uaed more had the povor 
been obuunabk The next ttep wdl be to 
make the aunpla device cummHrcialiy pne 
ticable. 

When the new method wu tned out ro’ 
cenlly la a Callfonua atation the Taottnu 
■witebeap wae left open only one inch 
However iba enure current d 40000 volta 
stopped mataotly without lo much as regu 
terlng on the oaoiU graph record whieh u 
tuned** lo the tbousanlth part of a ntond 
in order to catch mich ihatnrfaanrea 
It waa Prof Stircuon who conceived thr 
idea of wliat he calls a cevade hookiM> 
by nhicb four of the hitherto largeat irana- 
tor m c r e eac h with a cepaciiy of 2S0000 
veils—could he linked into one giving the 
marvelleui output of a million volu for the 
use of •clentifir research. Several snob 
auperidanli, uamg his hoeknp have been 
1 uilt in the eaai In the past frw yean 
A specially deaigned bull lug waa pre¬ 
pared at the Inetituie to bouw ihe four umti 
now in uee Each may be ipcrated Inde 
pendently or m a nomber of combi nations 
that are troneiideiialy Interesting to expens. 
The mnafomien are of the cure type the 
c res being iwo-Ugged with half the wind 
ing on ea^ leg. They are of course of 
the Indoor type approximately ten feet in 
diameter by sixteen feet high over the lead 
lop The weight of cech when filled with 
oj] Is 45000 pounds 

Intncate claboimte and as oomplcle as 
human lageirajiy has yet levised le all the 
equipment with which these eager scieniists 
are working seeking to evolve new things 
to hen^ B&ankind The vacuum awitob 
merely hajqiens to he find 
see 

A SmpU Sp&etroaeopm 

A CRBAT many of the sLieotino Instrn 
ments which are used by the uiodem asiroa 
omer are deaigned to help I im in the study 
f the light emitted by atari and among 
these instrummla the apcolroscope is one of 
titreordinary imporunce With the aid of 
Ihe ipertToscupe he has been able to deter 
mne the stage of dcvchgiment of certain 
BUrs He has alu been able to measure 
ihnr speed and ascertain tie dirrcli n of 
ihcir travel thr ugh the boun Jlcss spaces f 
the oiuversc More than th«t hr Iss boon 
al Ir by is i g the sperirosc pe In con 
junriion with tie scnsiive photographic 
plate to print the specua of stars and thus 
to cstal llsh pcrnianeni recor Is of great 
value to himself and to the astronomers f 
coming gencrati ns 

In the broadest sense the spectroscope Is 
used to analyte light White light ss it 
mei from the sun for example is com 
posel of light of nil colors each having its 
cheraarriMir wavelength vl let has the 


dutftsst tad xad As Iwigt wRvsa, Tba 
different oolsn ire sepaxated by the apee 
troaoopt wfaleh ifainn then la a osadwiooB 
band from violet to nd TMa hand ef 
eohm » osDed the spoetrum The talabow, 
for example rvpreeents such a phenoaeBnui 
lo It the drops of rsin bnng ab^ a separa 
uon of the sun s hght The finer and move 
accurate ibe meohuusm ol a speotioaoope 
the more details will be revealed in the 
spectrum an I the fina and rooie dimncl 
Will bs the different nuantes in each eolor 
Hm type of speotros ope the astronaoMr 
usee IB lus exacting soentifio laveetigatloBa 
IS an instrnmeat of great sensitlveiioss in- 
trkats in Its mechamsin and reqatrlng the 
trained mind and the skilled hand of an 
expert to ] naif it For the amateur who 



A Rfmctfng trfeeeope eqwlpped wkk 
• sauU spectrooeope 'Ae right angle 
print al the dhow In the tahe ma 
added for coiwfort In olisfinriag 

hkes lo study speciroscoplc phenomena thia 
kind of insuumei i is as a rule too cumber 
some to numipulate and too expensive lo 
ttqnirf The Uttle instrument pictured here 
however is a s mphfied type of spectroaoope 
It ui easy to handle and ran be made by 
anyone luvlng rdinary skill In things me 
rlantcal Us descnplion was rabnatted by 
Emai Keil tf the Dcpaitinent of Zoology 
al DeniM u I nivrrsiiy 
The elemtnts of this siinple Instrumeiit 
arc all rontainrd in one tube about four 
inches long an i one and one quarter incbea 
in diameter U consists of three parts, a 
tubo wl irh Lsrr rs at one end a narrow sUl 
and St the other end the eyepmw Thu 
ryepirce is the most interesting as well as 
the m M iraportsnt pan of the whole instni 
mint It r niaim ihe Jons and a iransmis 
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•k* frAtiag Tbt 1«M b u urdlnuT pUno 
ooqem ■poouciU slu» given ■ ciraulBr 
fam, vilb t 2ooa] bagih ^ aboui three 
ipolM With a hub ova it ean etwly he 
tflibbed to the denied fonn on ■ grind 
■toae Of ioe emery wheel The Iranemie* 
aba gntlng b a piece of iranepaKoi repiKa 
made from'^i dlffracui n grating it u placed 
ea tba ooncaie aide tt ibo apeouclc glub 
pmating toward the aht The replica grit 
lag, which Biay be purahaied from menu 
faclttien of arinuUb apparaiua for a few 
dollara la prepared in the following manner 
the repUoa proper that la the thin celluloi 1 
film wbbh eoaiatiia the groovee la aa a rub 
mounted on a pieoe of pUle glan Ihia 
film la oarefaUy peeled off the glaw and a 
pbee the ain of the bna iv out out and 
pbced on the concave aide of the lent 
The light enten through the narrow dit 
linking the grating at the other end of the 
tube thaa p^uciog a apectrum loai b the 
lube Tbb apectrum may readily be ob- 
aerved ihrongfa tbe opening in the eycplere 
Thb inelrumeni laya no riaim to the 
acotuacy of lU more Inlncate brethren nor 
Will It oover ao wide ■ range of work never 
ibeteae it may very eaoceaafally be employed 
fee apectral analyma In ita aunpbat form 
If eare le taken to MJect a repboa with a 
powerful fint order a eempaiauvriy large 
and bnllUm apectnun win be obtained with 
many of the brighter epeelnl ibrn dlerinotly 
vinbb 

There are aeveral weya in which dua apre 
troacope may be need One may hold it 
in tbe hand and view dlractly the aoorca 
of lUht to be analyied or it may be pboed 
IB the oeuUr end of an aatronomlcal Iclr 
acope 

In tba latter caoe the perfornancr u aa 
foibwai the teleatope la focused aharply n 
a star then the eyepieoe is carefully with 
drawn ani m iti place the apettroarope la 
Inaeiied In the case of some of the b^ht 
eat itaii and under favorable aunoephene 
condltbna very intereeung reaulta may be 
obfHorved 

We bellve Dr Anderton of the Mt Wilac n 
Solar Obsmaiory Pamdena California was 
tbe finit to sufgrat thii type of ipeciroacopr 
fA small honiofliacb aporrroecope aujtabb 
fur use with 3^ t 4*4 camera pUlcs wav 
dearnbed lA the March 1926 i*«ue f 
Pop hr Aslrencmy (Northfield Minoen ta) 
III r ] 

* a a 

Temporary Mouniimg far Teie- 
scope Mirror 

Flgtant deta U and fint math nr work 
may ur msj n t Improve the optical cfS 
iitncy ff a reflccuig Icbaroie Mr Mailry 
Bentiry of 973 T mrr Fifty loa AoriIcv 
C aliforue I aa frmoiutretc I that e utfcf 1 
invtrumnit may be male f mplc ^artJi 
provided the optical rl meniv art I rvl lanv 
Mr Brntlcy sends us the following dewnt 
lion of hiB trim opr a |bot graph f whi h 
u reproduced m these culumm 

**7110 mliTor la right Inches in diameter 




And now wood pulp is 
ground by a man-made abrasive 

The manufactured gnndmg wheel has taken its place in the pulp 
industry Groundi^uod pulp, unifoim m quality, is now being pio* 
duced successfully bj a Noiton Pulp Stone 

The Noiton Pulp Stone replaces the quaiiicd sandstone wheel 
used in pulp mills since the beginning of new sprint pulp lust is the 
man made wheel has replaced the old fashioned gnndstone in the 
manufacture of cutleiy and hundieds of othei products Thus the 
abiasive wheel tradeinaiKcd “Alundum” oi “Ciystolon” clines on 
through industry after industiy playing its vital pait m countless 
numbers of gnndmg and machining opciations Today, theie is 
hardly an industry in the world which, diiectly oi indiiectly, does 
not depend upon modem abiasives and gnndmg machines 

NORTON COMPANY, WORCESTER, MASSACHUSETTS 


IM O RTO IM 

Grinding Wheels Rcfractorles''Floor 

Grinding Machines vS' and Stair Tiles 
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*J(ain and Telephone Qalls 


The annual rain fall in the United 
States would weigh over three and 
one-half triUiona of tons. 

This vast weight is drawn up 
to the clouds by the unseen but 
effective power of the sun; rep¬ 
resenting energy equivalent to 
three hundred billion horse¬ 
power 

The annual telephone conver¬ 
sations total over twenty-five 
billion a year. As silently as 
sunlight, electricity, mastered by 
the human mind, carnca the 
voices of the nation 


1 here must be the man-power 
of joo/xx> individuals to build, 
maintain and operate the tele¬ 
phone system. 

There must be the money- 
power of over seven hundred 
million dollars a year to pay 
for operating the plant, in ad¬ 
dition to three billion dollars 
invested in the plant. 

The ram sustains life; the tele¬ 
phone furnishes swift communi¬ 
cation for the nation, and they 
are alike in requiring a vast 
amount of unseen energy. 


American Tem* phone and Tei-pgraph Company 
AND A&SOCIA'I I'D CuMPANIbii 

BELL 

IN ITS SBMI-CBNTFNNIAL YEAR THE BBI L SYSTEM LOOKS FOR- 
WARU TO CON riNUEU PROGRESS IN TEI EPHOVE COMMUNICATION 



SYSTEM 



Going to Travel? 

Fhnn bf III iiifanii refw to tho ■MMun uf 

llari s*rN Haaiuhir 1 ««rT iiiontli *nu *li1 AihI 
many ■Muiliii numriittitraa and th« aiiiitMitiu 
miiiiU nr a niiiiilH<r of IniirUU Aanm Irn 
Rallroaila HLsaiunlilp Llutfa, ItnorU and MntiU 

SAnJNG DATES IN EVERY ISSUE 

K orthrsiinTPnlaiMftof mir we nlll pnli 

Hh uatli iiioiiih thi RBlIinR daiM for Kun)pi 
and iHhrr iiiuiitrliiM tnaniber wlUl the dattw of 
■pel tat touni nikI rniiMn 

Harpers 

MACA^INI 


4. Em SM S.nt. Itaw Y«h, N Y 





The German-Amerkan Co- 
Operative Working Associa¬ 
tion for the Exchange of 
Patents seeks coflaboraton who would en¬ 
deavor to efiect the introducboQ of approved 
Gennan mvesboDS. Gewerberat Harttg, 
Brieg bei Bredau» Geimany. 


liARN WATCHWOtt 

A flue trade eoiDiuandloR a aewd aalarr aud jonr 
■enlfwe alwaya In damand or you eSB 
atart in bnahwaa f«r youreaU At 

UADUT n O Tn U T t 



Patent For Sale 

KK»LEOT1NaSiqNALrr>KlUlAOWATJI. Of mt 
i^ue to etUeaand>i»iiaallkB and^abpoii MBiotorUta. 
InaxearMra VrUw fa operaM the fiirtit rvs 


Factory For Sale or Lease 

• 10,000 bun 10.000 mi ft. or $25 000 bim 71,000 
ao. ri mie-Aory Vrlck balUUns Jna, rnl^ttas ft 
hiRh In heavy Iwhiitrlal aone of Newark toeoan 
iranamrtatkui dirart to SOO fL dork on Paaaale 
River ICOO ft railroad alAnv S-IB um craoea. 
4 arm land. lUat SO reau par aq ft 


—- ■- 

fWWHMa IWWw 


oD« Inoh thick eml the tool sms hslflBofa 
glai*. The local lenaih Is 80 Inchea. Not 
haying an oil lamp for teAing 1 uaed a 
frosted Masda electric lamp la ■ da can 
havijig a needle hole In one aide. 

*1 surted the figuring of ray mirror with 
a deep depreaalon In the center and thiec 
yonea surroumling It These later worked 
out into a byperbulDid. but this succumbed 
at last, lhanka to the exceUeat insIrurlionB 
in your book, f now have a mirror whUh, 
I think, deaervea a real mounting and 1 in 
trod to make thiv soon The total cost of 
the instnunenl waa I12.S0" 

Mr Bentley writes that before attempting 
to make an eighNnch mirror he made a 
simple four Inoh mirror of VlAlh inch plate 
glanL Thla, with a simple mounting, coat 
IS.92. The experience gained un this pre¬ 
liminary job proved Invaluable on the large 
mirror 


New Method of CmoMmrdomimg 
AOoy StoeU 

A NEW nethod of pndadng a very bard 
steel Ain on ohro^unl. alttwlnum and 
manganoM steels has been worked out by 
acientuts of the Krupp works at Esara. G«r 
many The meul to be ao troaivd la prm 
nded with an atmoapbiTe of nascent nitro¬ 
gen at a temperature under 1,100 d e g re es , 
Kahrenheti AIbwed to cool alowly, the 
steel actiully abaorbs some of the altrotsn, 
whkh reaults In a raeanirable Inmaae la 
volume of the steel, h is clatmod that the 
procesi, whirh can be employed with the 
ordinary quenrMng mrtbodt. pfodnoeo steel 
which is especially suitable fur maobiae 
parts working at high tempentiire whan 
even superior alloy steels frequeotly prove 
to be inadequate for the work at haodw— 
Science ^ensce 


The Heavens in December 

By Professor Henry Norris Russett^ Ph.D, 



At B Vi o cineb Umsfasr 10 


NIGHT SKY: DECEMBER AND JANUARY 


The Ileavrns 

N our star map this month Castor Is 
conspiruoux high in the east along 
with Its neighbor Pollux Far above, and 
even bnghtrr, is CapeJIa while Proryon Is 
to the right and ■ little below Sinus Is 
well Dp in the snuthrs^l Betelgeuxe and 
Rigil, wnh the other stars of Orion, are 
above, and higher h Aldebaran Mara, a 
little to the westward, outshines them all 
but Sinus The southwestern sky is vety 
doll hut Pegasus and Andromeda enliven 
ilir west, and Perseus is above In ibe xcnlh 
(aMinpria is high in the nnrtheaat. and 
Tygnus IS setting below Ursa Minor and 
Draro are low in the north, and Uraa 
Major in the northeast Ijv and Hydra, 
just rising complete our list of consteHa- 
dona 

Thw Plaawta 

Mercury is a morning star tMi moqth and 
best visible about the I4th. when he Is ap- 
parently farthest from the sun and rises at 
5 30 A M Venus is luat oaming out as a 
morning star, hut as she sets only half an 
hour after the aun she can be seen only 
with great difficulty Man,* although well 
past opposition, sliB dominates the evening 
iky He it la the western part of the skies 
and is due south 8.30 pji. In the middle 
of the Bmnh, naalnlag in sight vBtfl after 


three in ihe morning. By the end of lha 
>rar lie ii almoiit twice as far off as ho 
was in October, but be is sull a brlUunt 
ohjeci, and well repays telescopic observs- 
don 

Jupiter IS an evening star In Caprleornus, 
setung at about 10 pji on the 1st and 8i30 
nn the 31st. Saturn is a morning aur. 
riaing about 5 30 A M On the 15th be Is 
in conjunction with Mercury The two 
planeU are but one-third of a degm apart, 
and iihould be oonspiououa just b^orc 
dawn. Uranus u in Pbcea, and oones Into 
quadrature east of the sun, on the pith, so 
tbst he Is observahte in tba evening Nep¬ 
tune Is in Leo, and can be seen (tdeeeopl- 
caHy) in the esriy mvniing. 

The moon it new at 1 ajs on the Sth, In 
her first quarter at 2 AJi on the 12th, full 
at 1 A u on the 19ih, ind In her last qns^ 
ter at midnight on the 26ih as this day 
closes. She is nearest the earth on the 12lb, 
and farthest off on the Sfilk. 

During the month riig is fa eonjoaotloa 
whh Mercury on the 8rd, Satani on the 
4th, Venus on tba Sth, Jupiter on the 10th, 
llramis on the 12th, Mm on the ISih, 
Neptune on the 23rd and Satora agala on 
the 31st 

At 10 AJI on the 22Bd the son reaeliea 
Its greatest rontheni deeUnathm and *Srl»> 
ter ooDmenoes.* 
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Radio Notes 


A Tbeview and Commentary on the Progress in JTus Branch of 
Rapid Communication 

Condoelad bj Ofrin E. Dnniap, Jr. 



Captsln R. H* Raagor (left) And hl« Improved radli^>plcmrf apparotu* declcacd 
for Rending lOnRlmtlonR bKvree n New Yon end Lindon 


Sect Big Future for Radio 
ButineM 

RFREAitrH «urk in radio nalurally 

go on indffinitely accordiiig to Gt^orgo 
A ScoviUr fhiirman of the Merrhandii 
ing Commutre of the Amrricao Manufar 
turnv of Llectncal i^appUea 

* HefinemeiiUi auch aa we find making 
ihnr apprauncfl in llie autornnhilo held 
will no doobi follow m radio Rut it la 
Mfe to Hf that a few of the better re 
ceiTcm now on the market can hr Inuked 
upon by the purrhaiur br coming fairly 
iloae to a permanent invLatment' wid Mr 
SooviDr 

It la the opinion of radio offirials that 
out of the Bppreximalily 4000000 seta in 
lue in the United Statra at leaat half of 
them are ao far behind modem dovrloii 
menta that there wiU be evident a great 
desire on the part uf the public to replait 
the old aeta with new Thu meana a fii 
COTB potenln] market of tboae already ar 
qoainted with radio of abtut 2 000 000 
reeeivera Tn addition there will be at 
leaat an equal number of people nut of the 
12000/)00 who own phnnographa who will 
purchaae radio aru thia year hrotn an 
oatimated volume of 500 000 000 dullara in 
1926 It u believed that it u tunaervatm 
to alale that 1927 will ftbow llie industry hav 
reached a figure extei ding bW 000 000 
dollati 


German Radio 

Radio broadcaating In ihr I mted Statea 
ia two yean ahead of Luroptan develop 
tnent, aeoordlng to Gunter Doherainnky a 
dirnetor of the Central Germany Rruadcaal 
ing aiatinn at Lupng, who recently viiited 
in tbu oouatry 

hare eaanuned many radio receivira 
and noted faotoriea and broadcaaling al< 
iMUta and am amaied at the progren you 
have made," aaid Mr Dobeninaky *Un 
qoeAoaably Europe haa much to learn 
hem Amenct in radio The American 
■eta tend toward greater ompIlLlty and are 
ooDlR^od by a ongle dial Your aeia can 
be tvnod by a finger, while in Germany we 
most tone with both handa And in Ger 
many one mast pay equivalent to 2S0 dol 
Ian for a good aei 

“It la poaalbla to receive in Gennany 
Mb one tdM;, or even a rryatal aei, with 


fairly t«<ml reauliB The atationii are nearh> 
and there la little interfinnre A ciyatal 
HTt ran he bought for $1 'K) and a one 
Tube lut lor an dollars which will eiiabli 
)nu to liMtn in on o ainglt ataiton Thoae 
who wmH to hear dutant elalu n<* must ha>» 
good Mta but the demand haa been hmilrd 
That H why high gradi eet^ have net dc. 
veirped aa rapidly in hiinpe as in the 
I nilrd Slalr^ Furope atill osrv the old 
fashioned horn for a loud*qieaker I he 
modern cone loudiipeakeT i« practically un 
known 

Ameruan and CrrmaQ alallona an fi 
naiKid very differently laid Mr Ik her 
/inaky Our atatiom have plenty of mnniy 
at the present time but ]a<k the element of 
rnmp<tition you have in the United Statra 
In Certnany SI pcrctni uf the Block of the 
bruadi BHting siationB ih i wm d 1 y the gov 
eminent and 49 perrrnl by private •ttock 
ImlHtni tviiy owner of a receiving art 
pays SO rents a month f r the pnvilegc of 
imirning in Since there are nion than 
1000 000 receiving arts m Germany today 
till iiKome IS obviously large Of the total 
sum thus iolirclid 40 percent is devr ted to 
tfchnical work and building rf alations and 
60 percent is devoted to operating rapcnaca 
Ihirn M but one broadcasting atation in 
* ich Ilf the large German citica au each la 
will aupplied with money an 1 In many 
lasea the atationa support fine orrheatraa 
ind large opera companira However wr 
lack the competition that is preoent in the 
I nited SuKs and eompelilion la nei^caury 
to develop new ideaa and a high grade of 
entertainment in general 

One of the newest radio developments 
in Cermany is the railroad radiophone It 
IS pfsaiLIc to pick up a telephone on a 
train and be connected with any telrpbnne 
in any part of Germany by radio The 
traveler enters a telephone booth in the 
dining car and aaka for a number exactly 
aa be would nuke a local call in New ^ork 
The ronnectiuD la established very quickly 
and one can talk under these oonditiona 
with perfect sal/afaction A train pawun 
ger can telephone aorosa Germaiqr fur about 
a dollar" 


Navy Inglolb Bf^KHowatt Station 

A SAMO tranumUeT rated with an outpnt 
of 80(000 watta, said to be the largest vacu- 



Eveready’s exclusive 
Layerbilt construction 
makes this the most economical 
o/“B” batteries 




Improm:ment on top of im¬ 
provement has been the history 
of Lvercady Ridio Batteries 
Here, in the radically different 
I veready Layerbilt, is the “B * 
battery whitn tops them all 
The ability of this battery to 
pvt you unrivaled service and 
economy is due to its unique 
internal design Instead of the 
usual assembly of round cells, 
it 19 built of flat layers of 
current-producing materials 
pressed firmly together I his 
construction makes use of the 
sp ices now wasted between the 
round type cells and a\oids the 
usual soldered wire connections 
Lveready Layerbilt is every 
inch a battery This exclusive 
Lveready Battery development 
packs more active chemicals m 
a given space and enables them 
to produce more current and 
give longer lift This H>a\y- 
Duty Evlrlady Laylkbii I 


Baitlry gives twice the ser¬ 
vice ol the smaller I ight-Duty 
batteries and greatl> reduces 
your “B” battery oper itingcost 

UbC Lvercady I ajcrbilts on 
an> set, and get not only this 
extra service, but also the great¬ 
est “B" power opciating econ¬ 
omy—the utmost m ‘ B” power 
dependability—D C (direct 
current) in its purest form, 
which IS so nccessar\ for pure 
tone quality 

ManufactureJ and guarantee I by 
Vaiionai C \rbon Comvas^ Inc 
New York Sin 1 nneibco 

Canadun Naiunal Ca boa ( n Lin (t -d 
Tor to Onlai o 


Tueadav night means Fvervadv Hour — 
9 R M Caatern Standard I ime through 
the full jwing Btatioiia 


waAT \ t I or* 
WJAM try dim e 
UFFI B Uim 
\1M^W V r$trr 
IVI Ikdid Ipktm 
nr> BmPqI 
arjiF Pittrhtintk 

wiAi-Ci iCMaa/l 


WTAM tinr/ami 
Drtroit 
WTN C Mi mta 
woe Dmrmrn rl 


eVEREUa 

Radio Batteries 

•thtiy last hngn 
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Have 

continuous 

heating 

comfort 

and save Va 
of your fuel 

Y OU will be amazed at the change 
Hoffman No 2 Vacuum Valves 
make m a one pipe steam hcadng 
plant. You get heat in radiators as 
soon as drafts are turned on Kadi 
atori stay hot hours after fires arc! 
banked. These valves revolutionize 
steam heat because they keep out 
the Heat Thief—AIR. And in 
addition to providing this marked 
improvement in heating oomfioTt* 
they save 14 of your fud. 

Test a single wive 

MAXB r twt on the redietor thet lun b e en 
the herdett to heat Change the venting 
valve to a HoHman No 2 Vacuum Valve 
Notice how quMpldy thu rsdUtor hesti 
Hour* after flfci are banked at night 
observe that It littlU warm Then conaldcr 
what would happen If every radiator was 
Snod with a Hoff _ 

man Vacuum 
Valve Yournciidi 
borhood heating 
andphimblng shop 
can suMly you 
with Homnan No 
2 Vacuum Valves 

Sign the coupon 
below for a book 
that explains 
dearly not only 
how Hoffman 
Vacuum Valves 
give greater com 
fort by keeping 
out air but why 
they also permit 
such a marked 
saving In fuel 







TUa six wire cage la nstd as a lead-fai at the weB known merirnn 8XX, loeated el 
Omlmsford, England Note the site of the lead In Inenlator 


um tube insteUaUon in iha world has been 
I ut into pmtmn at the naval ra lio statM n 
at San Dirpi California eccorditg to an 
a inounccDifnt by the RhJio Dinsioa &i 
r au of Steam Engineer ng Navy Depart 
met 1 The cqu pment was not designed for 
telephone use b t will be uwd for ndio 
telegraph eommunirati n Mrsaagra may Is 
sent at the rate f 100 wor Is a minute 

It was poinlel oil tint within a few 
yean the navy arc transmitten will probably 
be rp| laced 1 y varuum tul e transn^ttera 

The transmitter at Sau D f go m ab( ut 
f ur times as p werful as any otfacr vacuum 
tul e eel uaed I y tl e f c leral Government 
tu rding to th Navy a radio engineers It 
IS eatable f rilating a!out 80 utoea as 
much rleitrlc energy as he ordinary radio 
I honi hroa Icastir g station using ] 000 
watts ll'ith this nodem installation the 
Navy Department will be able to cominiin 
tatr iirertly with NSS Annapolis Mary 
Ian I with the Hawaiian Islan Is with Japan 
an 1 w ih the 1 attle fleet no matter where 
it la rrvis ng oi the Parific 

Naval Lngincm aay that the new ataiinn 
w II in no way interfere with broadcast 
listenm 

Radio btalutks 

Thi- atat siical department of iiaUon 
WLAh rercnily announced the resuha of a 
two-year sumy made f broa Irasiing in the 
UfUted Suies (r m the lata collected it 
waa revealed that of tbo 1424 broadcasting 
Btatwns Itoenscd by the G venunent aince 
Nfvember 1920 STO or 62 percent have 
ceased to function The two pnnripal rea 
sons for the dinenntinuance of bioadcaallog 
are inability to finance 45 percent, nod 




lHAn/ES 




AflC. ANY.^.VADiD. 



service unaatlafaotory aa compared with the 
larger competing lUtiona 17 pereant 
The survey indionted that the potential 
audience of WEAF and a chain of 16 other 
■utiona IS more than 15000000 However 
liscounting the potenuaj audience by 75 
percent there remain 5750J)00 
A cpiratlon noire waa dlstnbuied to 
VTAF s auditors and more than 64 percent 
of th so addressed replied The answers 
ID heated that the average number of lis 
ten n per set is five and that 62 perrent 
of the radio net owners own their homro 
Pleasure ears are owned by 46 per eol 
pianoa by 50 peroent phonographs by 74 
percent and about 61 percent have elec 
tncjty for lighting tbeir homes 
The coverage of WEAJTa network as 
compared to the continental United States 
showi that 59 S perrent of the receiving 
a la m the country and 501 percent of the 
total populoli n is in range of the New York 
irogranu radiated by the chain of trana 
m ttrr^ Seventy five percent of the pet pie 
1 sten ng in live In cities and approiimately 
29 percent live on farma according to the 
survey It is citinuiied that WEAPa net 
^preaila radio emenainmeiit over 246 per 
cent of the farina In the United Sutea 

Pawrer> 4 upplF UnlU 

Ramo atom aro now handbng a variety 
of ehminaturs and A power aop 
ply uiuts which supply the detector plate 
voltage the proper amplifier plate voluge 
135 volts (or power amplifiers and in the 
COM of the A B-C" units voltage for light 
mg the tube filaments and for the gnd Iw 
The ABC amts generally are equipped 
with a tnckla charger uung g relying 




^ With the 
*«Troijble-Shoo 

€fthe 

North Adontk 

Mt fieUi of tbo Arolc mto dw ttif 
ficlaot of cniii Adtnoc o f mrio 

looting tod Jaariofing them Is 
tbo periloui and nover ondlng 
dt^ ai cbo UoM Sms Cm 
Guard C uy ew 

Sholi fin and high oxploiboa, 
however often fill to blow tho 
bags from the na, tod vacmngi 
an then bfoadctsced by who to 
every ahlp whoso couxao tioa 
through tbt danger woo 

Smooth power unliullno do 
pcndalnliiy over Soog penott and 
under all oNiditiotts or temoegn 
qualmce demnadad in tho tadto 
batteries oaad la this dangerous 
naval semee 

The fia that Buegen. Bainnea 
meet cboao nqniieoienta recom 
menda them to you for your own 
nottviof act. 

oM o4ltrf Smgkmr 

Burobss Battbry 
Company 

OmgAL 6aus Omcti Cncsoo 

Bsctsrhs sad OflksBf 

Maoma hlls aad VImCbo 




BURGESS 

RADIO BATTERIES 


SOME OF THE PROFTT 
SHOULD BE YOURSI 


m fia a 
Soma of a 


BATniT 


today h IS a dove las work, 
aig oad o wtmmrnl to opt 

UbsnJ Dua w i la J a bh w 

THE ADAMS* A 
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Aa InteMtlBC 40-malcr Imunilltcr wlik power of 60 wotu and eq nipp od with 
Ewopeu tnm tabfw Waher ( von Braodi It eren holilliic oae of ihm Mta 
tuif tabea and a ataodard 250 watt tube for coatpariaon 


tube wbich kerp^ the atnnge A bat cry 
fully charged at all llmea A number nf 
tkwe uutnimmu are provi led wl h an a to 
mat 0 relay wh rh funrt o a whra the A** 
fllamei t aw irh 1b t r ed on When he 
switch B snapped to the "off** position the 
r lay auto nat cally d aconnortB all p wer 
aep^y un ts from the ntr rer an J pla cs 
the storage battery on rl arge T1 n aulo 
made relay swi 1 es are al4o marke I sep¬ 
arately BO tl at n 1 0 set onnen a nstall 
them on the r present equ pme t 

The operat on of tl e power s pply nn t 
IS eapla ed ss f 11 w« C rent flowa 
through the tncUe-cl srg r transf rmer tup 
ply ng corrml for il e filament f tl e reel 
fier I be and at the tame t me current for 
tl e plate of tho tube There ■ then ava 1 
able at U e "A ba lery leads ad e t c r 
rent of about iS ampere at a p ten si of 6 

ToltB 

IKlen tie at rage A battery a n 
necled to tl e lea la t s placed n I ■ gc 
iWbcn go ng sway (nr an ex en led t □ c 
I m off the 110-roJt supply flat ■ iftu 
nect tl e plug fn m the 1 ght socket) 

Aa soon aa the owner dca rea to uae the 
Eadw the filament awitcl a t rned to tl e 
on pos t on and a amall relay opera ea 
which antomaucally d aoonne a the A** 
battery from the charger alula off the r 
t fiei tube and hgl ta tl e filamenu of I e 
1X213 foil ware reedfer bea dea fur d 
lug the tube with pUte voltage When this 


crura there u from 90 to 13o t I a on lap 
for tl e d tenor and an pi fierx ( battery 
voltage a alao prov le 1 at th a t n e 
Gillen he o| era or a though u ng the 
set I I ma the filament aw I to ih ff 
pos on d aoonneot ng tl e LX 213 Tl e 

re f er t be then u 1 ghlfnl an 1 U e A 
bat ery la again put on cl arge 
No cl ange n the wlr ng of the rrce ver 
• I rcessary when a current a pply lev e 
a em| loyrd Tl e c ne t ona are a le t 
b nd ng puala tl e Mme man er hat bat 
ter ea arc atiachod to the act 


Fifteen I kraset for Reteairch 

F^msSN 1 e aes to opera e radio trans¬ 
mit era 1 ave 1 een aur 1 t tl Ce eral 
Ueotric Gimpany by the Depar roent of 
Commerce tl at the resear h eng neera of 
1 t company may make a c mprehena ve 
nqu ry I o he iry te ei of the ether 

Rarely are n re than a x transn tiers on 
tl a a r at the aa no me on the rad o rea 
e va n at bou I b I enectsdy The wave- 
1 ngths are s fir apart that iley do not 
encroach upon ea h o 1 cr and furtl rrmore 
all of tl e tranam tors are oon roll d by 
cryatal quar i wh cl bol U them on the 
exa t wavelengll thus proven og li terfer 
en e 

Tl s licena a are fur the f How ng ats 
tons and wavelengths 2XAW 3 to 20 
meteit 2X0 2XAF and 2XAD 10 to SO 




Non-Skid Hi-Type 

For Track Protecnen 


H IOH profile Jerce rubber volnme long wrenng compound, 
and efficient non gkid tread combine to make the FireetCM 
Non Skid Hi-Type tire ideal for truck protection at low cost oo 
long continnoua hauls. 

Equip your truck now with Non Skid Hl-T3rpe Tiree and 
have greater safety and tract on with econ om y this winter Bos 
tho nearest Firestone dealer today 


MOST BfllLES PER DOLLAR 

ytrestone 


AMRRICAWS SHOULD PRODUCE THEIR OWN RUBBER 





^ ^ _LTM Ap.' " 
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DRAl^N^ INSTRUMENTS 
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Ch w han I cp ~ C u • 
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Lahormtory Apparahu mtd 
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Manufacturers Attention 
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Great 

WlHnnns 

Fleet 

/Luxurious VOYAGES— 

^^with aU ■bore tnpi—loclud- 
tflg hotel AGooaimodaitoiii, reilwaf 
JourneTt, motor aod launch tnpe, 
toduM ia tht pnee fou fMijr for 
foar ticket to 
CUBA Haraiia 

JAMAICA Port Antonio, Klaf 

PANAMA CANAL ZONE Orta 
tobal 

OMTA RICA Art i Bam 

COLOMBIA Cnrtanoiin Pnnrtn 
Goloaula Baata Marta 
GUATBMALA^Pom* Bwieo, 
Gnatoinala Qtf 
BRITISH HONDURAS, BalHo 
SPANISH HONDURAS P^a ^ 


Calm, sapphire seaat 
temperature ’round M 
degi^t and the pleas¬ 
ure of Tleltlnft new 
peopIes,newlands,where 
graceful palms a:^ the 
perfume of Cape Jasmine 
make you forget north¬ 
ern winters. 

Plan jrour winter vaca¬ 
tion nowl On a Great 
White Fleet Shlfh You 
will enjoy the fine per¬ 
sonal service which 
makes every passenger 
a guest, and luzurlws 
beds, excellent food and 
the Joy of living In a 
epadous outside room 
will all contribute to¬ 
ward makingyour cruise 
pleaeurable. 

Twice every week In the 

S ir Great White Fleet 
ipeeaU from New York 
and New Orleans to the 
tropic fairylands that en¬ 
circle the Caribbean. 
Grulees last from 11 to 
24 daye according to the 
route eelected. Make 
your reservations early, 
for travel eouthward la 
ng to be unusually 
ivy this year, 
rnt* iw aiwtntMi i 

Jblddrata 




mriPTn. 2Xlf 2Xk and 2XAC 50 to 150 
mitpn 2XAK and 2XA/ ]00 to iOO 
meUiB, 2XAis (50 kilowatti) 380 metprt 
2\AII 1 (XK) lu 4000 uictrrB 2X1 gcorral 
rif frimental licpn^ 2XAVf 110 meters 
2XAr 110 mt Irr^ The fifteenth license i-* 
for bmidcahting purpieoc^ and il it btit 
known lo the bnakohl IisitneTB It w 
^ G\ licence 1 to uj erate on 379 5 mcti r- 
Station 2XAF m now Icing u^ni on 32 79 
nuirrs ftr relay to Luropr South Afnca 
and Australia 


702,000 Receivers in New York 

An analysis male ly ihe mirnigement rf 
statu n ^1 AF is the basia of an cofimatt 
that in the teirilunei covered by sialioii 
in the ciiira bstrd here radio set* are dn 
(rihuled as follows New York 702000 
Rtsfin 3BOOOO Hhiladelpliii 265 (XK) 

\lashingtnn 166 000 RuffaU 125 OUO 
Pittsburgh 208 000 Cleveland 172000 

I)ttrull 224000 Cimlunati 187 000, CJii 
(ago 354,000 St 1,ouih 116000 Minni 
apoliB 73 000 and Davenport 88 000 nuk 
ing a total of 3090000 Based upon tbesr 
figures It !«• bebeved that there are approu 
malrly 5 200 000 receiving sell on the United 
States 


Volume of Mail 

VfeiL fnm radii ftnn (bared through 
station WI Al" s network not including 
communiratioim sent direct In the sponsrr^ 
f programs slu hh tin f dlowing monthly 
avrragr for larh client dunng 1925, Janu 
ar) 2343 February 3 418 March 2894 
Apiil 2U9j May 1315 June S70 July 
599 August 431 Septemlnr 630 October 
1 655 Novi mb* r 1 236 December 1 907 
Hit hcavirut mail u received frim Octoler 
I May inclusive 


Clam-ShBp«d Loudnpeakera 

SE\raAi manufaeiuren of the cmelype 
Irudspeaker Are building the insmimentt in 
the shape of a dam shell instead of a disk 
Tliq^ plare the apes at the 1 iwer part of the 
fare instead of in the centir as in tb« ca<* 
of disk loudspeakers The desigDers con 
lend that the new shape gives all fiequcn 
rirs a hdtir ihance In reproduce truly 
Tile fronts of many of the new cone loud 
speakers art decorated with landscape 
j Biniings sailing ships and vinous other 
designs 


Kochargrable “B” Batterks 

Re(HAIheari» dry^^ll U’ batteries have 
now been plnced on the market It » enn 
tended that this type of battery has an 
original life os long as the ordinary *B* 
battery, but ran be recharged ds or sight 
tunes ot the cost of approiimately 1% csiits 


for each charge These batteries can be 
charged on alternating current from any 
standard B ballrry charger or chemual 
rctlificr Where dirett current is available 
a rectifier is not required 


Trickle Chargers 

fRiCKLi chargers an muih m evident e 
at the radio shows this year One maou 
farfurer said tint he sold more than 200 000 
of thtsr di vices last season and that the 
demand is i^reatir this year Tlie tntkb 
bargii IS s device whiih tnee ctnnetifil 
to the A stoiagc hollery instead of oper 
dling intermituiiily at ■ high rate functions 
continuously at a low rate autnmaiiially 
keeping the batlt ry fully ihirgtd In real 
ity It (unvertB Uu A ainroge battery into 
a power unit Trickle chargers are noise 
leas in Opel alien and the current conHump 
lion is cstimalcd to hr approximately half 
a cent per liour tf reception 


Majorltv of btations Locsted 
Here 

romiiMiNf upon ihr growth of the radio 
iDdu<«try as rifleeted by experts Dr Julius 
Klein director of the Bureau of foreign 
and Domp«»tic Commerce of the Umted 
Suirs pt intrd nut that the majority of the 
worlds broadcasiin^ slalions arc located in 
this country and that tlie peoples speaking 
the English language are leading all others 
ID the development of radio 

Fxports of radio equipment from the 
United States during the lost five years have 
been valued in round numbers at 1000000 
3000 000 3 500 000 6 000000 and 10000000 
dollars for the respeclive yrir^" oaid Dr 
Klein Reporta from all parts of the world 
give comlanlly Increasing catinutes of the 
number of recei ing sets in u|ieratwn and 
new broadiosling statinns are opening every 
month Steadily the legal barriers to radio 
levelopment all over the world arc befaig 
withdrawn and new countnea are entering 
the field 

The United Statea has more than three 
firifas of the world’s sutiona U the namber 
of sets per 1000 population the United 
Sum leads with 46 3 seta, followed m order 
by ibe United Kingdom with 856 bwedni 
with 803 and the Union of South Africa 
with 267’’ 


Tube ReacUvaton 
TursB are several Torunn tube reoctivt 
tors on the market this aeoaon, prompted by 
the fact that detectors ai^ ompllfiera grad 
uaRy W ihelr efiincn c y because the active 
material on the filaments la gradually con* 
fumed Maoufactnren of thew donoea uy 
that nine out of lea tubes ready for dia> 
{Comutuud M p&ge 462 ) 



Buy 

Christmas 

Seals 

and help us to 
keep you 
healthy 



THI NATIONAU rrATF AND 
lOCAl TDIIPRC.ULmiV AIMWlATIONI 
OP IHF 1 NITID STATES 




AGENTS 500^0 PROFIT 

OUASANTBSO SOLO LEAF LETTCas 


UNIHOI eliamloAlly serCsot feod nUr tnoliiwBl 
Oar ujBw oampkM cm eorr^ nuthodl of Um to sni 
fliSSr{rn noHA ***'^"”* lutHrsiadlB a(oaiapEw& 



MAILING LISTS 

Anrwlim ood aep Mnd flinaalied 
CatAldane and prlee Ust free 



INV ENTIONS 


BECOSE A FOOT OORRECnOMBT 

to eoiB tenaa for f 
no forthar i 
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The time for presents 

Why not a subscription to Seieiit ( An i 

There is no greater compliment you could 
pay to your rehtive or your friend than i year 
of reading “The Magazine of Today and Tomor 
row ” It is a tnbute to his intelligenc'* and his 
breadth of vision 

Nothing you can give him will afford him 
greater pleasure—or benefit A whole year of 
reading the Seientiln. AnRiieui a whole year of 
seeing the marvels of science unfold month by 
month before his eyes, twelve months of true 
stones more fascinating than fiction 

Subsenbe for him now and you are in time 
for him to receive it as a Christmas present—i 
present that will be more and more weleome 
each of the twelve times it arrives 

Just at Christmas he will receive his New 
Year’s number and a card from the publishers 
telling him of your gift 

To start him off with the Jinuary number 
use this coupon now 


24 Wc 4 S 
N « \ k ( y N Y 


h n y 

Y u N 
St cct and No 


Ic o $4 n 1 


Su e 
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Which /« Bc9t ? 

To buy a RubttutiAl Slawart f ence ft*** 
the brnrfti of iti guardtiifl protection in 
preventing petty theft and oHer clepre 
dalHHit about your fjM-lory or pay at mui h 
or more through loMe* ai^ itill lia^r n dh 
iDg f( r your outlay excq I a rt nlinuance 
of thit annoyance and rxpenK 

I 

Wide choica of dnigna of Iron hence or 
Quulink Fence galvanized after weaving 
■llowi the ealerhon of jual whet nuti your 


I Lei at qiiole yoa on your requircaenta 

Tn SnvAn teoii Wo m CoviJiT 
I •«« Mbm MMa eiMiMi «Ma 

**ne lUTt OeM fcM Mine** 


Valuable Patent For sale 

Hot Wmtor lacobotor 

Hen li A device chat fille • long frit went 
Efioent in operation and thcap to manufac 
torew A rare ebance for inveetor Patent No 
lASMU AddreeaFORTlNA'IOGIOMMI 
97 WaloDtt St, Pawtu^, K L 


sl.A'II's 


card oan be made to give many moaihe of 
■rrvice by the proene of reactivation 

The eyitcni la explained aa followa At 
the fiJamrnl rraiaeinn of rlecirona becoxnni 
Ina and Irtia the tube a ability to detect and 
amplify diminiahee and the quaJily of recep 
lion fall^ off in pruportirn New tubce 
aJiould poaaeea high 61ament nniaaioii, but 
thia constantly deerraara aiiording to the 
amount of nne nr abuat to which they art 
aubjnlcd In the Radiolron type ol tube, 
the filament ia of tungaten coated and com 
bincd with thorium The filament la guive 
only whin there la a layer cC thonoin on 
the surface The condition of the thorium 
coat govrma the amount of filament emit 
ajon 

Operaiing a receiver at ton high a fUa 
meat voltage quickly deatruya the coating 
1 he result la rapid deterioration of the 
lutie and even at normal voltage, the fila 
ineni'a effiiiincy gradually decreoaea through 
ciHitinuoua u«te 

It pointed out that a ihonunKoated 
filament tube ahould not be diacarded or 
ronaiderrd **deacr aa long u the tube 
hgfata limply because il faila to give the 
required rcsulta Inaide each filament there 
IS a conaiderable amount of thorium and by 
applying ibe reactivating proreas thia mate¬ 
rial can be attracted to the aorfaoe of the 
filament, rettonag the efioicney of the tube 

Compaog Stetlona Kept Biuj 

Uamo oompaaa statititia along the Amen 
can oooai are becoming more and more bn 
portant to novigailon During the perio d 
of one month, tbe navy compoM ataddlia 
fumiahed 19962 bcorlnga of whirh 1,969 
were for naval and 1796S were for mcr 
chant ahipa (ape Hatteraa » generally 
the buiieat atation 

Railroad Radio 

LlfClNUotB working on the development of 
radio apparatus for trains report that they 
have a number of obaladea with which to 
contend Bad reception spota are notioed 
when tbe tram la m the vidmty of ated 
bndgea Tunneb alao cause irouUe There 
» a percepuble roar in the bodapeoken 
while the train la in motion, but moat of 
this disturbance has been eliminated by 
mounting tbe radio aet on a rubber baaa to 
prevent mechanical vibraiiona from creatlag 
micropbnnic noises lu the radb circuit 

The American Railway Ataonalion la 
urging ita membera to encourage and ooop- 


emta with manufaMareca la dwdopfaig mia- 
ple and reliable radbpboiie apponioa for 
use la praotictl road aervloe to eaabla men 
al both ends nf bng freight traina to amin 
Uia conaunt coaununlcadon 

Why WGY Fades 

Why do the radio programa of WGY, 
Schenectady, wax and wane in the ether 
around New York? When asked to account 
for tbe fading, Harry Sadenwater enginerr 
in charge of the lechiucai operationa of the 
station said, *1 am about coavuced ibat 
the Hndaoa River la reapoaiible for the 
swinging aignala It aecoM to me that tbs 
waves travel more easily abng the water 
ami perhaps faster than om the land Tbe 
differences in tbe speed of tbe waves over 
the land and water, and possibly aw inter 
acUoB between the two may cause the fad 
ing.** 

The Clrcnit 
Aif ouiaunding feature of the National 
Radio Exbbition held at Olympia England, 
was the '*N** circuit invented by Sir Oliver 
Lodge It la aaid to ropreaent tha last word 
in aimplinty There Is one tuning con 
dealer and a filament control Once these 
are adjoaied an ordinary anap switch tuma 
the receiver on or off The aet m desgned 
not to radutfl 

Britlah Favor Cryatal Seta 
Tufhje arc 1800000 radio set owners In 
Fngland according to Ibe number of receiv 
mg licenses that have been issued There 
are 20 broadeastiDg staibna in the Bntiah 
lalea and 66 percent of tbe b«ten«n use 
cryalal-detccior sets It la reported that tbe 
most powerful sution at Daventry can be 
heard 200 miles away on a crystal set 

PowarfnI Ganaratora 
Tm large motor generator nmta which 
supply tbe current to light tbe filamenta of 
the tranomitung tobea of station WJZ, 
Bound Brook New Jersey deliver an output 
suEclent to light the tubes of oB tbe re¬ 
ceiving sets in New York City sunoluneoui 
ly according to engineers of the station 

A Radio Voire for Urofnay 

A NEW one-kilowau tranaautter which haa 
been ordered for inatallatloD at Montevideo, 
will aerve os the official broadcaaiing auuon 
of tbe Uruguayan Covenunenl. 




HOTEL 


FORT 

SHELBY 

Lafiayetta Dlvd ac Rnt Sc, 

DETROIT 

Leaf than 5 mimuat waBt from 
uiholetolci retail, finaneUU 
and theatrical centerg 

The aeasoned traveler thmkg al 
ways of the Fort Shelby in con 
nccQoQ with Detroit He knows 
that there he can be sure of a 
quiet, comfortable room at a rea 
axiable price, of sincere courtesy, 
of widely famed food at moderate 
cost The Fort Shdby has the only 
Servidor equipment m Detroit 
This feature protects you from 
needless intrusion of employes and 
excessive tipping Rail and water 
terminals are cxmvenicnt 

Rates $2 50 up Servidor serv^ 
ice Fort Shelby Garage dose by 

W O McKay Awaunt Sccrcury 
Sfth E FaYMiae Manager 


AU XlmAs-ffiiMU 



NVENTORS 

ItoJaU, gxparlnwaUI wnrfei labM^vtaa auuS 
fonffiatufama nt riwrs atxpnnims 


ntriiHihb 


|;^^>yELEscopf 
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A department devoted to the presentation of usefnl ideas wherein will 
be found material of practical value for those 
who are mechanically uclloed 


Conducted by A P Peck 


▼hh thb iNBe, we latrodiice m new depsrtBMnt to oar readers. la 14 
we wsat to prsarat practlral luata aad kinks, foratalas and processes 
aad wars od dotag tUaps Ikst are arw, nansaal or of partiealar 
valoe To wak e Ikls de p ai tn i eat of the grsa i ast valae lo aU, we 
Invite oar raadm to conirlboic Read Ike Items la the coloanis 
below and tkea tty to help yoar fellow readers by sending fat sosse 
audfrial tkat joa tkfnk wlH be of gearral interest We will pay for 
all artleles tkat are aceepted Rejected hems will be re t am ed promptF 
b when stamps are eaelosed The saeeess of this departamat de- 
pssids on roB Let as know wkat 70a thlak of h aad be sare to do 
Tear part by sea tr tbatlng If yea eaa saggret any way la wblck these 
eolaBsas eaa be Impw wed, do not bOshate to do so 


For the Amateur Photopnpher 

AVE you ever seen a aga Ibsl suted 
that 6Ubs kft ap to tea o clock u the 
taondai will be ddlwed by five 0 dotk in 
lbs eftenooB? Senng ifaii, did yes ever 
wsndsr bow it was possible lo scocwtpli«b 
tbs work that Is entallad la developmg 
drying and pnntliif la sncb g short tlme^ 
Tlw answer la that esnfntly designed sppa 
rains and a well plamiod sywon speed op 
the worii While the madiinery need la 
these Isris photograph finishing plants is 
far beyond the smsteur pfaotog^ber and 
wenid he of Utile benefit to him if he sboold 
be sUs to get U still some of the method 
leal processes flowed in the wholesale fin 
Isiinig work may be copied with benefit 
One of the simplest forms of pnnting 
siraagnsents that will be fonnd soluble for 
lbs msiontr of amaunr work U iUoatrated 
in these oolnmns It 00 ns sis of a wooden 
bei aboot two feet square fiusd with a 
iheU H shown and painted black mnde 
Three trays one for developer one for 
wsaUng water sod one for hypo an plsoed 
U the lower section Filou from which 
priau an lo be made as well as vanons 
grades of printing paper of the ooirect nn 


are piled np on the shelf as shown at A 
Above and to the rear of the center of the 
box, an dectno light anl shade are hung 
as In 0 The bulb should be rated it about 

40 watU 

It win be found that the shadow east by 
the box will be dark enough for the loading 
of the printing frame The same conditMn 
alto bolda trne with the locstioa of tbe 
vanoua trays Smee tbe reserve paper is 
placed face down on the riielf there u no 
danger of 111 bcuig light stroefc In fact 
the shadow also prevenu this 

A watch hung on the edge of tho box 
will serve to determine the timing of ex 
poenre and development In pnmire. this 
pnnung snangemeiit is used as follows 

A film and the required grade of paper 
are placed In the framn which la then laid 
gUsi aide up on the top of tbe box under 
the light ^en the proper exposure rime 
has elapsed which mast be determuied by 
experUn^ tbe frame is returned to the 
shadow of the box and tbe paper u re- 
nwved Before vurting lo develop tbe pnot 
the frame u relosded and returned to the 
top of tbe box Tbe paper is at once plaofd 
in the developer If (bo power of the hghl 
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Move 

Your New York 
Office to the 
Scientific 
American 
Building 

A new 16-story 
building—the Scien¬ 
tific Amcncan Build¬ 
ing—has been erected 
on one of the most 
desirable office sites 
in the United States— 
at 24 West 40th Street, 
New York City 



Open to the sunlight on three sides, it is | 
a half block west of Fifth Avenue and a block I 
and a half east of Broadway Across the I 
street lies Bryant Park and the New York Public 
Library It is four blocks from the Grand Central 
Station and eight blocks from the Pennsylvania | 
Station I 


Neighboring buildings include the American 
Radiator Building, the Engineers’ Club, the New 
York Club, the National Republican Club and 
the Engineering Societies 



Should you be con- 
sidcnng offices in New 
York City by all 
means investigate 
space in this attrac¬ 
tive building—acces¬ 
sible, distinguished, 
desirable—and at 
rents which are 
reasonable 

Apply 

SSeiKKtt 

M East 42iid Street 
367 Madteon Avenue 
NEW YORK 

nUmONB VANDIBBILT OH 


la onmot thu sjrsiMii can quwUy be worked 
ont to A point when Ui« lime of ezpomre 
will about equal that of darelopmeni aad 
placing in the fixing bath Then ibe work 
can be earned on unoothlr end rapidly 
Of course varu is thickjiesaes of oegalivM 
will tend to orerhalanre the system bat 
|rop«.r attrnti n t the developer the light 
ig and the grade of paper use I will tend 
to ktep the mrih d working properly 


A Mechaniral Telephone 
HF fact tliat auunJ wavu can taoae a 
WL lid body to vibi iti. an I traiWD l iheK 
vil ran m tbrt ugh ol ii> nuH u o t new 
Mtiy f on in our toy layv have used 
mall n ei hiucal lelepb nrs conuBUng of 
two disphrsgns connrete 1 togeiler by 
cans of a atr ng hunt suri ruing 
ihr tl St sen lu xpenm lal work baa re 
V aled a meih 1 whereby the ume principle 
il at aukr 1 n r I y telc| li i rv to w rk ran 

I P(l I l lb cniBlricl I fa trieph ne 

II at w I] perils ver com|ara|ivp|y long 
Jistanc 1 

After try ng var um lyt ra of diaphragma 
f r tl a ) urp ae the writer hit i) n tie i lea 

f ub 1 g p r ulk Inv atigal n ah we 1 

that tbit material must be aa pur aa ob 

I I ulle A mill iro f c linn ai 1 ailk iv 
t at all aaliafa 1 ry an I tb r material^ 

re far inferior With two well made Ua 

I I ragms c i Hinicird aa Irla le I I el w and 
a 1 gl tly atretcl ed c nneulng wire w th no 
b«n^ or turns in it the writer has camel 

1 c nmuni ation ver a livtance of ap 
I E at ly Iw mlicA With a right angle 


beiMl in ihe wire good iwlta w«m nhulweif 
at ooe quarter of t mile Hie wltoa of soeh 
a system in camps and laolaiod diattkts Is 
obvtous ss the line has do oparstuig eoat 
and a low upkeep [Ona of the edUm of 
the Scientific American both a telephone 
■inular to this one and found it satbdaotofy 
when uSel over a dintance of 58% feat 
I n loubtedly the rrsuha will vary greatlr 
accorbng to the materlah naed and the 
rare with which the inalidlatMHi is made-* 
The > htor 1 

The conairnctHa of the diaphragm whwh 
la to be earned out in dupUoate iboold be 
done carefully following the detalla given 
In the itlnstration repnidiioed in these ool 
umns On the frame made of aoft wood 
four boles diimeincally oppoaiio are dnlled 
half way through as shown at D Two 
pucra (d heavy ctppcr wire are beM at 
their rn Is and inserted in these boles The 
Bilk coier it then tacked over the frame 
stretching it lightly but dnving the large 
corner tacks only fuirt way into the wood 
A piece of humi^ 20 cjpprr wire is then 
placed loosely around these corner taoks 
allowi g enough alack f r the wire to lake 
the form ahiwn at B when the staging if 
[laitd The corner tacks are then driven 
home 

The I nt step is to turn the frame over 
an] tack two ten inch strips of oumbor 1 
lamp wicking in place si shown at C The 
silk IS DOW perforate] at right places and 
staging or heavy shoe string is threaded 
through the bolts and an und the lamp wick 
and the wire on the face of the diaphragm 
It is thin utd in place aa at C. If the 
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daA aOowtd ia tb* front Hfitm U comet 
lb* auclns W polled tout, the dlk rar- 
faee nUl be oe ugbr m a dnio beed end 
in b|qpl enodlUon for the purpoea for vrbich 
it b intended. Hie (now H eboiJd ooir 
be eBre we d to the front of the duphrifm 
wqbprt 

After the proteetmg boi. A, u nude, 
dlewing a depth of four inebai, the line 
wire ta brongbt thronifa the wall, being 
^uefol that it does not touch the nda of 
Ibe bole, end w futened to the interMciion 
of the urioke. It li then ■tracbed uui to 
tib Am inenlilnr end this Ugbtneei u pro 
ewed throQghoirt the Hm Rememher that 
rigbi^anglo bendi in the win will reduce 
du effeonve length orer which oommunict 
ties can be oarned oa While copper wire 
ie to be preferred, soft iron wire can be 
need to reduce the ooet Stranded wire le 
feand beet 

For calling, the heavy wire G piroiad m 
the dde of the boi. Is ahikea violenily 
agalntt the line wire ciueing both du 
phragme to give forth a loud rattle 
The two photographs in the sccompanying 
lUnscrtdon shew one of the lelephoiKi that 
the writer bnilt and used with the results 
mentioned shove 

CoRirtbMiad by Tud Gakvoi 
[Lutor's Nora This contribution puu 
forth a pretty problem in aoousbcs and in 
the transmisalon of meohanioal Tibrationa 
along a matallie wire As the antbor points 
out, the uateilal used in the oonsuuctum 



A cradtod window pane U dangerous, as the pleece may fall onl of the frame. 
Here Is ■ way to prevent soHi a happening 


net ihonU he ti^taoed ■uflciently to hold 
the broken pieaes of glass in posiboa If 
the hole IB the glaas is ooBparaUvely large 
the leather wssh^ should be becked up by 
two metal washcfi, om under the bead cl 
the machine Hrcw and the other under the 
not os shown 

If DO leather wasbeia are at hand they 
can eenly be cut from a scrap of leather 
or the udc of an old cutoff shoe For the 
soke of ncstnne, they should be out round 
The bole in the center should be cut )Qst 
large enough to slip over the machine screw 
to be used 


Prgggr vl ng Uw Storage Batterr 

T he storage battery In the elercrlcal 
radio or physici cipcnmental laboratory 
is one of the itrnu that doea not rrf.efve as 
much alicnuon u it ehould, end u a con 
oeipjenoa it u the one acceseory that la 
liable to go wrong jut at the time that It 
li moei n^ed If however the following 
suggesliou are heeded^ the battery may be 
expected to deliver the best posuble results 
at all timea. 

Absolute cleanhneai should be observed in 
the care of storage bacterlea of the lead 
plate type If moisture and dost are aibwed 
to coTlect on the topa of the lells the result 
will often be that the terminals will be con 
nected ihrongh ■ rather high reuatsnee (the 
dampness and dut) and the bsitery will m 
a short time, be toully discharged Thia 


of the dupbragm enters largely into the 
pTopoMtiofi It would seem that a senet 
^ experiments along this line would be in 
tanady Intoretung and there is a poa<ibiJiiy 
of Improving the reeolts If any of our 
rrodets in using one of these merhsoicel 
lelepbonea, finds soy noteworthy results wo 
wlU be gl^ to hear nf tbcni In ■ letter to 
the editor, the author suggeeti that the find 
ingi with the eilk diaphragm may be ap¬ 
plied to radio loudspeakers Why not try 
It and lat ua bear of the reeulu^l 


WJ 


Broken Window Repair 
^HEN a pane of glaM cracke and there 
la not time or the faclUuee to install 
a new one. the following kink will come in 
handy. Wlied a window is broken by reason 
of a blow, theta are usually eevenl cracks 
fonnad, rgdiatlng fran the point where the 
pfwaure was appUed EaanunatioD will 
thaw that there b probably a mall bole at 
iSac Lsteteaetloa of theee eracks hut if such 
U Mt iba case, a hob can he mode, and 
vada with oefety if care b takan 
Hegardleaa of how the bob b obtained 
tt b aeoenary to the on ol thii repair 
itaab Tha odf tfttohltea aro a enaU na- 
<Atee aarsw, \m laatfaw wwhan and a ant 
to At the aavew As shown in tha filnstm 
tbe» fke m t i h wi b plaeod on iM 

amir, IH latiw b ptohad thnuA the hab 
b tha AM, ilto vte waAor b pot ow 
the aomr akd tha ant b apan hoM Tito 


lundition IS often hastrupil by carelessness 
when adding waler to the cells While this 
water is or (ihould be distilled a londuil 
ing palb is formed when the water mnei 
with dust on the top of the battery 

When It is noticed that the haiiery looks 
gnmy m listen a clean cloth with ordinary 
hous^ld amnioma water and osrcfuUy wipi* 
off the tope of the celb Work around the 
ttrminab and under the connecting strips 

Storage battery temlnale should never be 
allowed to become corroded When the 
bluish or greenish Ungtd mass appears de 
Doting that Goiyonon li at work remove it 
with a knife blade or almilar tool When 
the metal has been ecraped bright at each 
terminal, cost it with vaseline or other 
heavy gretM Hus will delay the action of 
oorroeion 

ThcK together with the usual precauiions 
of regular rhorglnf and addition of water, 
will be of great aealsUnoe to the battery 
and will probug its bfe 


Loogenlng Stubborn Stoppm 
\^HhN g stopper in a bottle bo- 
VV ooDue Stuck, do not try to fbee it, 
os you Witt bd tpt to bnph the bottle 
Inet^ Agfat a yUih, Up Uw holUe slightly 
and apply the Same to the 

nook MlaM Un betUe so that no eoe 
port el lha gjtto wtR get too hot and crack 
The heat of the ttatoh wfll espand Uie gbto 
of Um neflb and to losisa Urn stopper 



Dorris uses DAYTONS 


Far Weelem Dislrlbntor 
TIm Kar Bniniier Strsl f sil* 
ina (• of Lm Anirl*ii Is th* 
virlsslTs MSnsfMlsrvr stiS 

aistrflMilsr sf Dsyton Htcvl 
WbMls wwU sf tits HsAIcs. 


Davton ^tecl Wheels ore slaiulnrd 
eqnipnieiit on all modeb of Dorrb 
Tracks. 

Dorns Motors, Jm>, didn't want ordi¬ 
nary wheeh giving ordinary servlro on 
their trnrfci Hier equipped Dorrb 
Tmrks with Davlon Steel Whoeb beeanse 
they wanted eslraordlnorllv good wheel 
service—wheels that would help die tiwek 
to give longer, better and more oconotnl 
ral servKf 

Prartieallv all the leading makers of 
tracks 1 IM. Dayton Steel Whetds Speetfy 
thrm. 

Dobeerba ore ttauiy and eioady 


The Dayton Steel Foundry Company 

Davion, Ohio 


Oa> 1 on 

TheMaifc<^ Cood Wheel 






STRENGTH 


LIGHT WEIGHT 


DURAIILITY 


• iMuaiMtoi aaa MS H ms i s 


S SI i hh I M 


--v 


hvestigate 


Barnes Electric Bench 
Scroll Saw 


Before You Invest 

I 

M r Paul Tomlinoofl Puiancial Fditor . 
of Harpers Magsdns has compiled ^ 
\ slistofqueetioneforyoutohaveanswsred . 
byibeBecuritlsaBaleaaian lhatwillhelpto ] 

Efinmtte the Lom b ’ 

hveftments 

A ssfs-guaid that may save yoo from thS 
lots of thouaanda of dollara , 

A copy of thla Qurodonnalre may he had - 
for the BoUng-'it la free 
I 

I The Hnsoclsl Ankle sp pssrine ta the 
PacsiBber lesas of Hsrpen MmaHm will 
sbo help sotrs yow ta t ss i s i s nr prabbuu 

Harpers 

M A C A-tz I N E 

4S EmI SM Strwt, Nmt Yah, N Y 



Not a lay hot s 
pvectical uhM 
tool lor diop or 

\mmhm 



mf slUchoMOA 
eoiery whacl,«lc. 

If'nra rsWiajr fs 

WlEand John Barnes Co^ 

SOCHSDSO ILLINOIS 


& WADE BENCH LATHE 


For Ropolr Shops, Ansotow Mochantca, 

Modol Mnhotib I n vontore 



BitaBestosr tea 
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joyous ^J(pund 


1 1 S mighty rare to 
find a man who la 
taking what life 
hab for him 
You ve got to be 
Bomethmg to get the 
keeneat and doipeKt 
pleaBurea and Ihia 
world of oura in M in 
credibly nch and varied 
that only a developed 
peraonality gcta even a 
glimpM of the Joyoua 
Bound which its possi 
bill ties offer 

Tha F«a of Growiag 

* ffaj pinrM conetate 
tn thin sai 1 one < f 
the wisest of men 
(Spinoza) that on s 
iiwrrs are tnrreaaed 
The more you grow 
the more there la—and 
the more lifferent km la 
appear The very sense of growing 
Is one of the most exciting things this 
existence eoniams 

Ihia growth of mmd and foiling is 
what we call Culture Always people 
have rocognized that one mat source 
of culture is the stored up Worl 1 I iter 
ature 

There isnt anything sacred or sol 
emn, or hid Jen about Literature 

Lderatare Baloagt to You 

A lot of men and women in the last 
7 000 years have observed other men. 
and women and life they have haJ 
emotions so keen i leas so moving that 
they had to put them on paper (oi 
burnt bnekb tr papyrus or vellum or 
what not) Those writings which con 
vey the most significant thoughth which 
paiw on feeling most vividly constitute 
Literature 

Borne of it belongs to you 
It IS full of knowlelge about Man 
animal poet philosopher statesman 
merchant fighter There are things in 
it that increase your powers give you 
more insight into other human beiim 
wake new ideas in your mind For 
Knowledge really is Power where 
other qualities are at all equal it i*> 
the man who has thought most whi 
makes the largest material suecehs in 
life—more important who gets most 
out of life 

The Road lo Coburo 
There never was a nation that strove 
harder for Culture than ours And it 
IS worth having—aimf Iv because it 
helps you to suck out c f life the pleas 
ures that mean moat to you 
But nobody ever got Culture from 
reading good books alone 
You must be inff rcstc i by what yon 
read in order to have ideas flame up 
to start something growing in your own 
mind 

And when you do find yoorself ab 
sorbed in the writings of men who 



Ige and 
sensitiveness and ideas 
—then you cant help 
increasing your own 
mental stature 

Read What Yea Uha of 
the TUan Worth 

Readiag 

The (Golden Book 
Maoazins is a monthly 
selection from the whole 
world hbrary of things 
that are both interent 
tny and woj thiohiU 
It may be a piece of 
wisdom scratched on a 
papyrus by an Egyptian 
6 000 years ago it may 
be a new story written 
last year it may be a 
memorable saying pick 
e 1 from a newspaper 
' ■ or overhear 1 some 
whore if it 18 alive if 
t IS worth rereading it belongs in thih 
magasine—hction e^sayn poetry his 
tory adventure character atu lies bits 
of philoboi hy humor epigrams 

With such material tc choose from 
the magazine coul i not help being truly 
entertaining It is good reading—for 
five minutci for an hour for rtlaxing 
the bleepless mind after a hard day,8 
work 

But it IS a lot more than that 

The Booh of Maa Fktma 

Tirtion IS the Book of Man Story 
writers of this grsdo help vou to un 
lerataiid other human be ngs and why 
thov let as they do And all Buccens 
in buHinobs and bocial life depends on 
that 

All youve got to do is to discover 
among the things that count some that 
you really like 

Anl we believe you will fin I Tkf 
Golpfn Book Haga/inf a abort cut to 
this lies rable en 1—as have some hun 
dreds of thousands of other Americans 
in the last two years 


25c a Copy 

At All Newaatanda 

5 Months for Only $1 


We urge you to got a cops today ^ 
we promifae you an unexpected literary 
feast 

But bettor than sampling one copy. 
14 to insure yourself several months oz 
intensely interesting reading Send us 
only $1 and we will enter your name 
for a o months trial subscription Use 
the coupon 


Tha Golden Book Maguuw 

SB PAh Avwae NewTorh 

t setvpt rwr apsebil tiisi nkaDrlptloi offnr of r monthi bihI enelasr |1 to pay fbr mma 
fPenoBSl ebtrk* ur pt'd) 

Nama 

Addrou 

8 A 



facta about alrahipa and nirpli 


Corulucteil by Alexander Klemin 

la charge* Daniel Coggenhelm School of Aaronaotlea, New York Ua l ie tsllj 


The Nattomd Air Races 
HL National Air Rsces held st Mode] 
Farmi Field Fhilsdrlpl u dunng the 
week of Sepietnbar 4 lo 11 proved duap 
pointing jn <ipite of the many evenlB. hand 
«me iro] I lea valuablr prizes and long 
ircparsti n Bad weathrr and poor dram 
age caused oi annoying brrak in the senes 
of events There were no real racing 
I Isi es presml to make an ther world ■ 
rrror 1 ouch os we used to associate with 
the 1 ulitrer trophy There were no rs I 
ical levelopments noticeable in eiUier plonea 
ir Aigines and there i« always a real diffi 
culty in making any long drawn out oir 
plane meet intrrr^ting An itemucd recital 
of this years evenu would read just like 
that r f list year s riLrs 
Tl ere were h wever a few interesting 
rovelte* for the farst lime in Amencin 
a r racing there was s f araebute contest 
S| e lal I vent fi which pron led a doily 
thnll fur tie sieciators Tie parachute* 
rt nts j impe I from o i altit i le of 1 500 
fr t on e a lay an 1 trie I to get as close 
to a g ven msrk as po«Mible Fifty dollars 
wiH ihn laiiy reward for the best altrtnpt 
I be final prize of 250 dollars went to W 
13 Bs rd who made the week s rrrord by 
laiding only 89 feet from the mark The 
uint 41 hon ■ practical utility It la not 
auflcienl for the para buie jumper to land 
at a moderate rate of apeed be must to 
s me extent be able t > gu do himself and 
avoid tree topi ebureb steeples and other 

olisticlf>4t 

Another depart ora from eonventiunoj air 
racing waa dm Volley borge Trophy con¬ 


test in precisinn landing The trophy was 
the gift of Dr Thomas F EJdi^e of 
PhUidelphia Contestants were required to 
climb to a height of 1000 feet cut their 
motors and glide for a chalked ands The 
weather eras gusty and fliers had to adopt 
a TSiiety of flying devices aone making ■ 
long ghde close to the gronod ihers ^ 
ing speed hy fi«h toiling In spile of 
unfavorable eoolinona the fliers all landed 
but a few fret short of the mark Douglas 
Davii won the oonieot In a Wico by land 
ing only five feet from the circle Such 
accuracy is of interest m commercial flying 
particularly In re4tncted temtory 
The real difficulty in racing is that the 
spectatom see | lane alter plane comuig 
round the pylons with nu notonoui regu 
larity have to wait so lung for the final 
result an I do not see a neck to neck finuh 
very ften However one novelty gave 

them something more to see This was the 
Benjim n Franklin Trophy relay race in 
wl ich three teonu of three planes each were 
entered After making one lap of the course 
a plane of a given team would land os near 
a certain flag os poasible the passenger 
would get out grab the flog and run bscJc 
and tie the flag to the next plane of his 
team os rapidly as puMible The winning 
team tomunted of Basil Rowe and Cooey 
Jones eaJi in Thomas Morse planes and 
A M kreider id a Waco 9 
A striking incident was the rhtnging of 
the engine on the Pitcairn Seaqm JPuig 
ArroiP Designed for a race In wfaieh it 
waa possible to use a high powered engme 
It was equipped with s Cuitlas Cfl olx 
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oglMff vOTtloil cagtoe TImb Uw ownen 
«| ^ pbM 4eeiM to eoMr It for o raoo 
«ilr an engine Cff 410 oubco loobee 
^BivliBemBt covld bo wed ud on OX-S 
90 Moifiower engine, an eight qrUnder V, 
had tb be eobetitm^ acoordmily To 
1 ^^ (be rhange a rough vooden ecaffold 
nrka eiorted on the field with a BOfl ciom 
beam on which ran two heavy (acfclea one 
for the coglae out and one for put 

tmg U ui InganMua dencca for * tenterlng 
the englM a^ for changing the ignition 
inatnunenta and fnd and oil oonnrcnona 
allowed the whole operation to be accom 
pllohod in fil mlnutei Such mriboda are 
of l au nenae intcreat to air line openton aa 
they ahow that the removal of an ongine 
for repair or overhaul will not immobiltsn 
a plane for any length of time 

Perfaapa the moet atriking poinia about 
the meet in general were the diuppcarance 
of old wartime type* Not a *‘Jenny" and 
but one old ome Scandard were present 
The OX 5 engine waa pmc-ot on many 
planea bat the more modern enginea nuch 
aa the Wnght Whirlwind were a* t-n in 
equally great numbera The efficiency and 
rdtabdlty uf air cooled enginea received 
another endoraement Perhopa 90 percent 
of all fuaelogea on the fitM were of the 
ateel tube type There wu atcady frogrew 
all round even if there waa nothing atari 
iing 

At the cloae of the racea ihirc waa a 
dcmunairation of Ihe Voice from the Sky 
On the uodervidfl of the Sikoraky S2^ waa 
filled what looked like a loud apeaker 


liar device Thb u afaown diafruBmaUeally 
a tbeae oolemna At the two enda of the 
wing are placed hoiuoDial metal pUtea 1 
and 2, of large area connerted by a wire, 
3 at their enda The two metal plata 
this form the elenmnta of a oondenaer of 
very alight rapacity When the plane ap 
proachra the earth the capacity of theae 
platea increaaea very npidly bBcauae the 
earth iiaelf la a co^uclor U the platev 
are iberefore part of an uacillating electno 
circuit the variation of capauty on ap 
pToaohing the ground can be rtadily made 
to give a warning olgnal by metboda familiar 
to radio engineera 

Plancg of LiinitleM Size 

M any auihontiea believe that the air 
ehip breauae of lU load carrying 
capacity and lung range will ulti natrly be 
the meani of font irauporlation acroM ihe 
Atlantic On the other hand a number of 
r I mun coiwtructnra are convincttl that 
they can develop the airplane to the p ml 
where it will be capable of rroning the 
ocran at even greater apeed than the air 
■hip ninying Buffiiient fuel and i com 
niemilly profitable pay load uf paHMngem 
and cargo without anch overU oding of ll e 
wioga aa waa neceaaary m the ill fate 1 
Sikordiy 

1 he prol 1cm la not an eaay one Tt la 
not enough merely lo increaei sire For 
grometn ally ainular airplama null the 
umr lamling fepied the lift increaaea aa 
the aquare of thr span or any ullcr linear 


A belfbt Imllealor which operataa on the principle of a rondrnacrt the capacllv 
betwean the platea I and 2 and the ground 5 changca with tho height 


With enginea throttled and at an altitude 
of about 1 200 feet the vt ire of one of the 
irew ainging a popular aong i ould be plainly 
heard fay the crowd Perhapa there is m 
this the poaubility of another advcrtuing 
method 

SunegUoiM for Fatnre Race* 

I T ■rrma amply demonotrated at the reoent 
National Air Kacea that aniall planea 
lan be built to have the efiiLiea<.y of racers 
and to be perfectly airworthy In the 300 
cubic inch clasaificiuon for next year a 
raeee It would seem in be a pity to e^ for 
apeed and nothing else Surely it would 
atireet more lnier<wt and serve general de 
vclopmeni better if iwoaeatm were inanted 
upon Abo following the example uf the 
Bntlah light plane mt.ct at 1 ympne why 
not Include leat^ of the rapidity of ditaa- 
ocmbly and roaaaembly and allot puinis 
for the dimmaiotta within which the ^anea 
can ba booaed 

The race would tbna aerre a more nae- 
fol ptirpoae and lead up to aalea to the 
genoal public A teat of the ability to 
clear a Kfoot barrier after a 300 yard run 
vdoM abo enhance the value of the raoei, 
■lore it would involve a feainre of oonaidef 
able Importance to the lufeiy of alrpUnea 
when m^ng geiawaya In rcatricted fielda 
^rhapa the authorltwa of the National 
Aerotoautk AsaocwtloB will give aome ah 
tetnlon to thaae polntt In the near future 

A BbI|^ Indkator 

T he Anny Av Gorpa haa been experi 
iMpring with a height Indloator for 
aovfliff yoara. TUa devtoa funetloiia when 
the plana la approaofalig iha gtoand and 
ahaifid be pgrtMarly oacful In fact almoat 
MWfMMtbU, wboi flying In fog fnm 
fhipm h would appoir that tba Iwibtn 
Coagigny hna laktn ant ptienia for a aim 


dimension while the Btruttural weight in 
crea^iff a^ tlu tube of the linear dimen^urn 
In theory tlicrefore the airuttural weight 
of the iirpUnr will hear a larger pr per 
non to the gr as weight of thr craft as iht 
dimrnMona increase ITIiimalcly a point b 
reached where the «rriittiirt weighs no much 
that no surplus remains for carrying fori 
much ItsM pay loa 1 

In praeiice the tbcorttlcal law dors n I 
apply hecatue with large eraft the. nianeuv 
ora arc not ao vi lent high fa I rs of safely 
are not su nemwry amJ many devices in 
design allow the weight of the large plane 
to be kept down Bat it will apply finally 
for really huge craft auch aa have not been 
attempted hitherto 

How then are we to build giant planea 
m whKh the structural weight la lo be 
kept down^ Roughly speaking the winga 
of an Birpbne are analogous to a eanU 
lever bridge As the span of the wing in 
oreavfl so does the bending moment at the 
root of the wing where it attaches to the 
body Increased bending moment rneana 
more matenal in the apara and more weight 
Thoefore why not have several fusebgea 
and distnbuie the load all along the wing? 
Surely thia will relieve the atraina and 
lighten the atruclura The idea of dia 
tnbuUng the load along the wings b not 
novel and haa been soggetted in many 
quaitera 

Or Rumpler a wdl known Geniian con 
atmclor has carried the idea beyond the 
auggesiion stage and worked out m detail 
a dcugn which la of real Interest Hia 
plane n shown in ita auggeated form In 
aiead of the oostonary one or two floats 
os in the e o n re nt io nal auaplane be pio- 
poaea to una aix floata, four of which are 
to extond to the tail oonliol itirfacea Thb 
b iha firai map m load duttibnoon ind 
dfmlMboa of the bewhng momoat atrila. 
Faitber» inaiend of one co n e em rated anglne 
and fori load, tan m^nea of IfiCO hotw 


\ r A 

af*i- i*. 


Sinews 
of Industry 


Without Wire ropca Industry would be muscle 
boundalmost helplew 

With wire ropes the crane derrick elevator donkey 
engine become )f canf/e handling devices of inconcriv 
amc value 

For 50 years Broderick A Bascom Wire Ropes have 
been serving Industry faithfully and well Yellow 
Strand Wire Rope is the highest o( all high grade 
ropes When developed 10 years ago it establuhed 
a new standard which hat never been excelled Ihe 
strand painted yellow u your protection 
This company also makes all itandard grades of wire 
rope for all purpewet 

BRODERICK & BASCOM ROPE CO. 

S43 North Pirtt Siraot St Louia Mo. 
fiUtm OffW id Wmwimmr TS WssM 8« NswYarkChy 
iy«tmiOffkc SMttb Farlwwt 3l Loab aad Seattle 

Amthowtmm^ Dtmhn m mil imdmttrmi LecaMJes 


Induotry would be muscle 



Molongts 

Carry a Basltne 
Autowline in your 
car and safeguard 
vour ipare tire with 
rowenrteel Autow 
lock Both arc 
made of Yellow 
Strand Ask your 
acceiaory dealer 


Hdloisr Strand 

WIRE ROPE . 


''WONDER’ CoM Pipe nod Tubmg Bendars 
Do Nog Crodb Flattoo or Cnmp the Ptpo 



MEN WANTED 

to ms nfsrti r« Metal Toys si a Kovelllee No mlM 
maiwhlp atfrou-yntajisDd^ ee^ 
eo-oi eraui wHl ymlt MUlnenodiLklJoliur the fra 
yen ^ pirn IntnHiwIUiAM yora. OastuietM 


neratewni ymn MiiinenwULsuoniy tne iro i 


H^chtnery neeewy 
UllDTsMaDent puU y 
snR^nriDi ud 


paej^UDB iWalea and tafonnsUoa mailed oi 

MKTAL CAST PIUMMJCn GO. 
IMMaoRaod HmrYaih 
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A Great Business Book 

Written by the President of a $2$ 000 000 corporation-* 
by a nun who minagei 26 plants and directs 1 000 salesmen 


On Ten Days’ Approval 

Merely Fill in ind Mail tlic Coupon Below 


M» i i ttk *rf unft n fy ilcotiUi rather than hy d cri 
Mr Aead has /roi i btm^elf a ion picuomiy sucu^sful dotr 
He knost^s tbetefore the iHithersme qn shon whtrh ron 
stantly ton front t u^tness men m if wort I of stern reahttes 
and m re 1 r vntikt mo^t men of tar\e affatrs heJ hs detil 
op d a fa uity mt only for uliin^ fjarl prohlenn but for 
maktni^ ttcar to othtrs hou /fny <an set about attaining 
satisfat fory profitable soli in ns —B C FoaBEi 

Mr James H Rand Jr Prci dent of Rand Kardex Bureau Inc whose 
itcomplishmenci are known to pnctically escry business man m America 
has at last pul into blick and wmcc the rules and practices that hive made 
him the figure in the busimss world that he is today Starting from scratch 
a little over ten yean ago w th money borrowed from the bank he has 
forged ahead powerful!> and indomitably through these methods which he 
gives to the business world in this look 


Th« Mrs ght L at to Bui eu Succeu 

TIm Miiucw i J b 

Iiuar ng Bui nen Profi i 

Dtvilopna Ifiimi Aiuti 

Planiud Purchu g 

Redue Bg tl e Ohi to Make 

Dcvolop ng D itr but on 


Content! 


Cmt g New Cuit men IPithom Lot ng Old 
O Cl 

C II i ng Yn r ProSti 
Judgng the Bui nm Cuirent! 

P c ng Your D lUn c Work 
CrcJt ng Your Fiute 


Our Approval Offer 

We ilull be gisd to wnd th i book to you f r ten dip eppravtl Reed t for ten dap and 
(hen rctura K tt our capciuc w thout furtl cr bliget on w you f tt w 11 not make a profit 
for you Pay for c if and only f you want t 

Send no money—merely fill n and ma 1 the coupon bdow 

FORBES MAGAZINE 

120 Fifth Avenue NewYoilc, N. Y. 

FVl in —Teor Offhand Meal 

Date 

P0II8BS HAGA/INh 

in Fifth Avenu Ne* Yoik H T 

All right I Send me a noi v of Jattn H Rand Jr e book Aaeurlng Boatatoi ProflU . 1 
will r« H for ten daya bm wIU then efther retuni It. wA your exp Boe sriUmit farther 
obligation to me or 1 w remit 10 oe paymant in full 

HAn 

ADDRCS8 

rmr and state 


TIm Romplcr mulil Boat agapbne 

the apaiie the welghl M the atrwcnre ~>uy 


By the priael^ of i 


power each are to be diepoaad along the 
Irnglh of the wing with fad tanka Ulu 
wiae diatnbuted the engine! driving lai 
propoUera throogh gearing (The engmea 
and fuel will be in the wing and the gear 
and ■hafiing'drlven propcllof! are Co be 
diepoMd la tandem between the float!) 
The paoMngera ora to have their qnarten 
inalde the wing which will be large enough 
to provide lofident room for living alee|^ 
ing and dining Pamengen and cargo ore 
llkewiae to be diatribnt^ along the length 
of the wing 

Arcording to Dr Rampler ihta principle 
of load diatnbutkin will ao bghtrn the 
•tmcluie that inatrad of the nioal 35 per 
rent the |^ne of llmillen aue** wiU have 
SO perernt of ila groea weight in uaeful 
load (that Is ftiei oil and cargo) There¬ 
fore it will have ample fuel for croeaing 
the Atlantic In an unintArmpIrd flight and 
to carry a real pay load at the aame tune 

Besides the advantages of range and pay 
load greater security la claimed for such 
a type of craft With ten engmea each 
with a separate fuel syatem it is moon 
orivabtn that power plant troublea ahould 
ever bring the seaplane down The large 
n iinl er of floats and its huge diinensioiis 
will make it seaworthy in the roughest sra 
Mere site will lOLreasr ita nubility in the 
air as well as its aeaworthineas 

The dcmgD is so well worked out that 
It IS loauble to regard ihe data accompany 
mg il e plans with conii fence The gross 
weight It to be 253 (NX) pounds the pay 
load IB to be 44000 pounds including 130 
passengers with 13 200 pounds of boggsge 
mail and evircss matter the fuel I ad is 
to be 81 700 po nds s iBcii g f r 16 hours 
flight at full U rottlo with ami le reserve 
or for 27 hoira at a cruising speed of 125 


miles per hour giving ■ range el aona 8 87^ 
nilea The wing area la le be over IflUOOO 
aquarii feet and the apan nearly 800 feat 
Perhaps this aaperpUne la not ao puny 
yeara dnunt 


An AIrpUnw WImcA Brake 

T he application of bcakea I 

wbeela » proving very oaefnl Tlmy 
■botten the Undtog run do away with th# 
neceaaity of ground tsokle or of man hang 
ing on to the wlnga at tha atan of tte 
plue and when artmg IndepMidfiBtly on 
eitber wheel faoiUeate ataenng on the 
ground The Sauudde Wheel Ownpany baa 
DOW brought out a wheel for airplanea In. 
wluoh the brake mechanism u an Intagtal 
part of the wheel Thla arrangement m 
now In uae on aeveral types of planea Tba 
wheel la of light oomtmctioa wlih apokea^ 
bub and axle of an alloy compoaituni 
There are three banka of apokca, 82 In ooo 
and 16 in each of the other two The brako 
meohantam is aelf-cnergiang and opeatea 
with equal force during forward and 
vene motion of the wheri A wire nsaally 
encloeed in the sieel-tubing struts of tho 
landing gear trainniuts the force to tho 
brako from the rudder bar pedal 


Signaling thn Airaum 

T he Bnitah Imperial Airways operating 
between London and Pans ^wa a 
freedom from accident which la definiiety 
super] >r to the record of any other European 
tir line This is due partly to the excellent 
equipment and partly t > the splendul 
ground orginuition which M being con 
startly improved 

While oil Britiih franepon planea are 
equipped with radio receiring and irans- 
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SIgM mmJi at Faglfafc al w lmaw lo flgaal wcatkcr eoiHtinna to almn 


aildni MU aiui obuin Infomuilon on iho 
vanther at uiy iiroot ■ ffMenn of viwwl 
natfier riinaHin to iJm pilot Ihh Iodr 
lean ooiuddered davlrable. It It only re> 
tcBtly that • ilmple yet effeotlve tytiem 
been dertted. On the varlmii fncllnh 
ilrdromet hnie ticni are Boar inti^ed, 
vatlatlng of hinged ^^doon" whJcb can be 
ipened or doamt m deilred. The sign at 
he top left of the device above, means rain 
IT drlslc, lop right, mow. hall or sleet, 
lottoiB left, thuBd^orma or line squalls, 
kod bottom light, gain. The men in the 
oarer photograph are shown busily shutting 
town the figna. 


A Ne«t Touring Plane 

HE Focke Wulf twin-engliw touring 
plane which has reeently passed Itt ffyt 
ng tail at Adimhof, Germany Is one nf 
ha neatest designs to be seen ditirr In the 
United Statai or sbmad Its wing Is a 
nonoplane, cnilrdy without eatemal brao- 
ng and of exceptionally good aerodynamio 
onn. The engines do not form an un- 
dgbily pirolubersnce above the wing, nor 
ira they supported by s more or less com 
phoated structure of tubing, they blend 
Mrfectly Into the wing itsdf. disturbing 
ihe air 6uw to a minimum degree. Tbe 
Btiglnea are airKmoled, yet no piujecling 
^llDden are In sight, they are tbe Junkers 
7pe LI of 75 horsepower, In which tbe sir 
a drawn in at the front end by a blower 
nountod on the propeller shaft, and then 
pilded In special passages so as to give 
uniform DooUog to all six cyboders las 
mocnlly desrriM in our columns) 


The pilot Is seated where Us vision In 
all dlrectluna Is excellent, but bo is fully 
protected by a windshield which can slide 
up or down, and is not at the very front 
end of the maohine where the main impact 
of a crash Is fell Three or four occupants 
can bo comfoitabty aeated in tbe paaenger 
oobln. 

A great deal remains to be done in the 
problem of eliminating noise in the pas¬ 
senger cabin The Focke Volf plsne 
shows a step In the right direction by pro¬ 
viding a double veneer wall for the com¬ 
partment BO that it is insulated from noise 

We have become so accustomed to the 
long, atilt like landing gear of all types of 
airplanef that It Is a relief to see a rant! 
lever form of cbasais with solid stubs pit>- 
meeting directly from tbs sides of the 
fuselage in a borlaontal plsne The reals- 
Unce of the cbastls to the air sixeam Is 
thus reduesd to a minimum Thu landing 
gear design lias still another advantage, 
alnce the enginca are mounted in the wing, 
there is enough propeller clearance and yet 
the fuselage is but s foot or so from the 
ground The passengers have only a step 
to make to get into tbe cabin and the ten¬ 
dency to nose over on landing la slight, 
because the center of gravity is not high 
above the ground. 

The propellers swing forward of the 
pilot's head When propellers break, the 
thrust which is present on the blades car 
ries the releastMl elements forward and side¬ 
ways. There Is no guarantee, even In this 
design, that brraksge of the propellers may 
not injure the pilot, but at least the danger 
is miiUmiMd 



FLORSHEIM Sh 


oe 


TUerf’s a type of man— 
young in spirit, young in 
attuc—^whose step is timed 
tothehigh-spced rhythm of 
the day. The Olympic is 
The Floishcim Shoe which 
combmes the modernistic 
style touch he demands 

Tir CXympic * Siyii M 225 



THB FLORSHBIM SHOE 
Momufotimm • Chicago 


COMPANY 



TF YOU are working on any mechanical 
device that requires a serviceable, de¬ 
pendable univer^ motor for its oi:«r- 
ation, consult with our engineering 
department. 


Our experience with such problems covers a w ide 
range of motor applications. Wc are well 
equipiMid to supply dynamically balanced 
umversal motors, in sizes up to % h. p. in any 
quantity and at reasonable prices Let us 
prove the value of our service to you. 


WISCONSIN ELECTRIC COMPANY 

L. a HAMILTON, IWidsnc, CHESTER H. BEAai, Vlcw-Proaldmt 

48 Sixteenth St., Racine, Win. 

Dtxmoke 

_ Fractional Ho n m Pouer Moton 
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It*s a Boy”! 


Th sc lENTIFlC AMERICAN u pleased to announce the birth of a 
Lruther to ilieir 1>'>6 ANNUALCXj They will call him 

1927 ANNUALOG 

The sa^cfl tell ua thu iht new amval u deaoned to cclipat 1926 and 
will impart volumes ot information 

They slc in his H rostopc such thinf^ as 

Ycati 1 pi ih nent n van ua Speed—Pr m an mih to atoms 

brinchci of S cn number f i seful facts such as formu 

Race md a t qu ty of tl e Ammcan las f r anti frerttng mixtures 

^ ^ Reclaim ng i I common hemicab ct 

Cl rain as Tree Lore Libranw f the World as ndices of 

L V lizat on 

You know of course that this is the second volume of our AN 
NUALOG The first volume v^as very favorably received 

Place your orders for the 1927 ANNUALOG whieh is ready now 

i 

TARIFF 

19"'7 ANNUALOG $1 50 postpaid 

SCIENTIFIC AMERICAN FOR ONE YEAR i 00 domestic 
BOTH 450 domestic 

It will be worth your while to order t^Lther 


fl- - (LTt .V, ■ 


SCIENTIFIC AMERICAN 


24 W«tt 40th Street 


New York 


P 6 Fore g o nt ei pleoae odd $( ( to cover p age lohei orde nj,, 

mb ndi on 


AVOIDWINTER 

Extend Life 

and 

Pay No Rent 

'Sv m fU) mnlfi I lux u ir n I tenn ■ 
■itmd noto bin h mhiiI Itf 
de»l Juno w««ther n n ininlr 0/001 
eca Hfal roua and ninil n fn a I 
elanara b th pu r nnd h < an really 
1 v« ui r lou a whil yuu f rn la 1 I 
Nurlh ahlv r and bu n 1 U r aav nss 
r r fad and h a y c o hea 

Aak any nr wh laa ■ nt a w nti In 
Miami or HlaJeal M da «h Ufa la 
worthwhlla Not me anry to fay re t 
1 wl I a U you a Ra 1 Rl Is n a it 
of Miami an 1 H a ah near pa «d al fur 
$300 to |1 000 on t r na of a y n / alia 
raah and ono | er r nt | or non h f r 
rxa pie ISOO lot |d per no h S oO ki 

I or Donth II 000 kit 11 pc I I 

S ml |1 and obta n my oi Uu aar m 
for htd and myi oatonnaabu 
pr nta and 1 k a No oUi r cash low 
pav ncnl O ly sular m Ui y payn la 
If c it a uf aarmnmt do I mrei 
your a| t I I will r fun I you d la 
but on w 1| t of uatrmrt to thia kil you 
can then vat In y r ar and d v d wn 
wlei« j oepar Ip and kapjAn aa afao n I I 
can have a nic bnm «h« reodj f r 7 ur 
a r val C n 1 ut a I winter h re In c m 
fort if TUQ viah L mlt two iMa to a lua- 
tomcr P I u at on la what wi, want The 
mora pr 1 lo th more devclopra t n 
fKwaaquuiee the n mhanrrfnmt Sr jc 
Uona la order r 1 1 First come f at 

a rved Name th 1 or lot thdt you 1 a. 
fer PHovd ac a I ns to knat un Y 
wUl at anir want a I your frlonda to eomo 
and an thIa wund land Mia I the 
world a winter 1 laysroi nd The frl n I y 
clhnate Hlahwh f r Health 

Why are the two hon J r 1 thoiuand r ^ 
here ao hoPljT WIrv or write F d 
!• atharaltiw Owntr D 11, 4 t Ji anl o 

II alrah Florida 





Hm hoeke Wolf UNiriiif plue of eseopdoBal 4«lga The c«BilleT«r chowh 
brings iJw fnsolnm close to ike pwuid Snch ■ plane, witk Its encloMd cnHnt 
M boniid lo make ■ strong bid for popnUrity 


From I a ficc at 

Mn. Balhngtoa Booth 
34 West zath bCrect 
New York City 

December I 1926 

lo the Editor 
Dear Sir 

Will you dlow me through your col 
umns, to appeal to your readers once 
more on behalf of the wives and little 
children of the men in our prisons 

My close touch with the prisoners of 
this country bnngs me more and more 
into contaa with these many needy fam 
liies We try to make our Chnstmas 
gifts most practical Something that will 
last through the winter not only ior the 
bnflhtening of one day Therefore in 
addition to Christmas cheer and 103^8 we 
send warm new clothing and hundreds of 
pairs of shoes for the little feet that must 
tramp to school through mud and snow 
and which but for our help would be 
poorly shod 

Will the readers of thu message help 
me> We try to make every dollar go as 
far as posuble Checks clothing or toys 
should be addressed to Mrs Ballmgton 
Booth 34 West 28th Street, New York 
City 

I might add that The Volunteers of 
America is a duly incorporated orgamza- 
tion that our accounts are carefully kept 
and audited and recapts sent out for 
every gift 

Believe me 

Very truly yours for our 
Country • prisoners 
Maud Balungton Booth 


We have often emphasised the pnaajbility 
of makuig ■ lonii glide with one etiglne of 
the two not funvUening Tlw Focke WuM 
plane fully loaded with plot three pasm 
gvrs 14S pounds of baggige and fuel for 
three hours flight at full throttle has made 
s flight on one m tor of nearly five miles 
and lo< nnijr 300 feet altitude in the proc 
ess This plane certainly aeeraa worth 
careful Mudy by American designers 

Learning to Fly 

T HHIE are hundreds perhaps thousands 
of young men In the United Stales who 
with to learn to fly some because they w ah 
to become profeasional pilots and sir opera 
tors some because they wish to acqiire a 
modem and useful at omplishment and to 
fori the ihnll of roans lateit aduevemeni 
over Dsture To such men a variety of plans 
are o| en They may proceed to ono of the 
many ex client fly ng schools now found jo 
every part of the country and for a few 
lundred dollars learn to solo” in ten or 
fifteen hours instruction and in many In 
atanvrs acquire also the rudmienls of the 
mechai ica of plane an I engine 
The difficulty with the gradustes of such 
Bcbnola is thst their brief flying training 
does not fit ll m for really responsible flying 
work If they c) oose however to enlist in 
the Army Air Corps they may secure far 
inure Lomprehensjvc instruotion involving 
several hundred boun in the air and be 
pail while in training 
A book issued by the Ronald Press Air 
craft and Aumen by Ma}or Uenry H 
Armld gives a very faiil fnl picture ci the 
training which may be secured in this service 
and M also a most mterrsung iniroduciioB 
to flying in general Before teng avoepted 
for the physical examination a candidate 
must show that ho u unmarried a cltben 
of the United Sutes between the agsa of 
20 and 27 ythrs, a high school graduate or 
of equivalent education and of excellent 
obaracter If he oomplies with these re- 
quirtments be may be ordered to report at 
cne of the active aviation fielda where is 
given his physical examination This is the 
most severo ever devised and includes avyjtK 
part of the body Special sttention ia gttai 
to the ears snd eyes to the sense of balance 
and to quickness of reaction A mental ex 
amination follows except for thoM men wbo 
have graduated from high school within the 
two prevedipg yean 

After passing both the physical and 
mental ex^nabon the eambdate is assigned 
to ihe United Sutes Anny Primary Flying 
School at Brooks Field San Antonio Texas 
■urung with Us dais enber in March or 
September A flying cadet enlists for a 
pe^ of three years, but u discharged eftbsr 
upon eompleiloa of the entire flying oduim 
of one year or upon fadura to eompleto the 
emine As a cadet, ho iwieivos pay of 75 


doUars a monih and additional dollar a day 
for food 

Major Arnold It thoroughly famihar with 
every phaae of Army flying He gives a most 
vivid pictnre of the cadet s training and 
(aacmaling although ardoo u duties The 
first few days are devoted to nilltaty exer 
cues and the development of the sddiera 
viewpoint On the twenty fifth day the data 
u divided into sertions of aix cadets bsch 
section Is assigned to an instruclor for flying 
training Naiuially the first airplane ride 
u an interesung event for every cadet 
saya Major Arnold Many are afraid that 
they will not bke the nde ot become seared 
or get Mck in the air but upon landing from 
the first flight the won ler u why they had 
any fears at ill It was enjoyable—«> dll 
ferent from whit they bid anticipated 

Daily flying instruction occupies about 
threeqlartrrs cf an lour The remainJer 
of the morning i4 drve led to servicing planm 
cranking engines trouble shooting and aim 
liar duties The student absorbs consider 
able mechanioai information in the proresa 

In the actual work in the air the Instruc 
lor Biu in the front cocki It and the student 
m the rear b ih having a c mplete set of 
controls At hrst the student is given the 
juy-suck for elevat r an I aileron control and 
told to keep the plane fljing on a even keel 
The pupil ovrr'wnir Is at first causing 
the plane to wobble and jump The use 
of the rodder c met next After he has 
learned to keep the ahip n an even keel 
and on a atraight ooutk he makes gentle 
turns then ahaip turna and figure eights 
Then follows the painful process of making 
landings the student lands again and again 
until be baa mastered this diActtlt an 

Then cornea training in spina Inunelman 
ttmu, et cetera At the end of some ten or 
fifteen boors instruotion the student makes 
his first solo flight Tbs student is not 
given an opportmuty to worry about the 
prfispeobve solo flight” says Major Arnold 
because when the student lease expects lU 
the instructor will jump out of the plane and 
say take U up by yourself * The etodani 
thM reemvea iDStmotioa in ^precision fly 
Ing” ground instraetion In gunnery 

w^ ne and plane am en i b ly and riisasaemhly 
and finally gndoalea in about aix monthai 
He then goes on to the Advanced Sob^ el 
Kelly Field Texas where he passes from 
the training plane to advanced service typea, 
and appliea his knowledge of flying to ^e 
eialued work m Army obeervatm bom 
bardmeot and other mibtary braaefaea cd 
aviation 

A man who quaUfies at the end of Aa 
year is not only e reserve officer of leal 
value w the sc h eme of naboiml durease, 
hot a man whom eommefoUl airemft open 
ton have leaned lo respect and often ssloet 
for both flying and for ground week in eon 





T« lanr—Iff SaWaj Bcnrice 
Ib Mverel dtiea, tlie problem of rcHmiif 
c»oiifartion la subwafi bu become large. 
In New York OI 7 It bw been propoeed 
ibat the itativn platfomu be lengthened 
and more can ran in each train. Of conne, 
ihia would help to a ferf great extent^ but 
ibe coat ia huge To aolve thJa difficulty 
and to allow the uae of longer trains wlih 
tbe ilreMnt plalfonns, one of our readcra 
baa evolved a train plan that in explained 
in the letter reproduced below 

Editor, Srlentlfie American 
Tbe plan for subway trains that 1 
have dcidgned and upon which 1 have 
been allowed a patent may be described 
in tbe following manner The traina 
are longer by one half, and divided 
Into thra aectlona, each of which If 
marked in a diatlnct Identifying man¬ 
ner, Each station Is divided Into two 
aectlona, marked to correapond with 
two of the train aeclknw. 

The operation of the plan is u fol 
lows Tne three eectloni of the train 
may be marked with red, while and 
blue Then each odd euiian will have 
ono half id the etallon red and the 
other half white At thii sution the 
red and wfaito aedlons of tlie train 
will stop St the platform and the blue 
part wUI be in the tunnel At each 
even aiation the white and blue sec- 
tiona of the traJa will align with the 
platform and tbe red part will be in 
t^ tunnel With proper puailng of 
^rectloiis for psssrngera tbe plan can 
eaallT bo worked out at a great Hving 
to the transit compamea, and with 4 
huge increase of ruab bnur acmeo. 

Robert H. Rlppere, 
Brooklyn, New York. 

Snapftelowa Hwmnnity 
A little while back, the magician, Hou- 
dliiU aUowrd himself to be sealed in an 
airtight coffin and sank beneath the waters 
of a awiinming pool In a New York hotel 
at a guarantee tint he had no secret access 
to air Kb came out one hour and 51 min- 
utm later, alive but rather exhausted He 
was trying to show, he said, that a pmon 
while relaxed and quiet breathes very iJitIo 
air, aod that tbe pnvioua attempt <d a 
LmraDllne to perform the same feat on a 
■df^aaserted b^a of **goJiig into a tranco** 
was Insincere. In spile of those facts, many 
pODide believed Houdlnl look oompreamd 
oxygmi Into tbe o«ffiw with him, or did some 
•hnllar *^iuit.* In the following letter the 
manufacturer of tbe Pnlmoior rrfnles these 
aaaeitlons, Houdlnl had no need to resort 
to trl^ There was air enough la the 
coffin provided be kept quiet 
Edh^. Scientific Amerioan; 

1 Imve just been doing some figuring 
with tbe daU before me refu^VjlM 
Tooeot trIA perfomanoe of Houdui 
It ii poadble that yon may be Interested 
In a Wd r<sum4 of the nantr 
1 am laformed by ibe Roekefenw 
InMHma that tba ipeolfie jf® 

hamu W» ta jppwxliufttJir^j ft Jl* 

■I'— nilnns of tba case la wblob Hon- 
dM nmalfiod irete 2% by nro 

iMtr aecor^ to tbe figtoea given tq 


me. 1 have aasumed that Houdmi's 
Wright was 180 pounds. This indicates 
that there were 29.578 cubic feet of 
air available in the case after deifiicting 
the space occupied by the body 
According to Henderson and Paul in 
their Technical Paper Number 62 fur 
the Bureau of Mines, the average vol¬ 
ume of oxygen ennsamed by a man 
resling in bm is 0J37 litera per minute 
In order to allow a liberal nurgln for 
the possibility of any excitement which 
might be caused by an undue nervous 
■ti^ of a man under the circumstances 
In which Houdlnl wss pisced during 
this test, 1 have Inrieaiied this consump¬ 
tion of oxygen to Q3 liters per minute 
If •! recall the results m tbe le«( 
corrcctlv Houdlnl remaiued in this case 
for J ruiur agd 31 minutes. 1 have 
msdc this 1 hour and 40 minutes, to l>e 
llbertl igain. 

With these figures it would appear 
that a total of SO liters of oxygen were 
consumotl during the teal By convert 
ing the above number of cubic feet, 
namely 29378. to litem, we have ap 
pniximately 837 litem of air avail 
able, or approxlmmtrfy 176 litem of 
oxygen. About 17 percent or 50 liters 
of this total oxygen was thus consumed 
during the tut, snd spproiimstrly the 
same amount of carbon dioxide given off 
There was approximately 21 percent of 
omen in the air onginally, therefore 
53 percent of tbe toc^ amount of air 
waa apparently used in this test. If 
ran will refer to psgo 25 of Technical 
Paper Number 82. you will notice that, 
*tM blond of a Dormsl man or animal 
at sea level is unable to absorb oxygen 
fully when the proportion in the at 
mosphem that he Is breathing falls be¬ 
low about 13 percenu" In this esse, 
however, the figures would Indicate that 
there should have been over 17 percent 
remaining If you will further refer to 
the report on Met 28, 29 and SO, you 
will aee the effreU nf insuSirienl oxy 
geo, and on pagm 50, 31 and 52, Uio 
effect of oarboB dioxide on Inhalutiun 
It would appear, therefore, that tbe 
theoretical percentage of oxygen and 
carbon dioxide whicn remained at the 
end uf the teat by Houdlnl are well 
within the range of poasiblllty wilhnut 
there being the slightest bit id trickery 
Involved 1 think ihsi the only rnssou 
that Huudlni waa unable to remain 
longer under these drcumstancea waa 
due to the fact that hia ayatem had 
been gradually acmmmlaiing the toxic 
effect of the carbon dioxide for a con- 
sldemblr period of time, which made 
It Impoaalble for him to breathe any 
longer with safety, owing to decreased 
vltJliy. 

F F Morris. Pruidene, 
American Atnua Corporation. 

Credit Where Credit Is Doe 

Since the publlcailoB of the October 
lasue It baa bm brought to our atlcnilon 
that three of th« exoellcnl mural palntloga 
wfaieh we reproduced In connection with 
our digeit ardde ‘^Mutodon or Mammotb" 
(pago 289>, and which wo credited merely 
to the Am^can Maaeam of Nature] Hla- 
lory, were tbe work of tbe well known 
painter of animals, Mr Chaflae R. Knlgbt 


Tbt 0ss9nti0l oj am tnstrumtnt of mtasutt* 
mont jfom all ts that $t ull tbo TRUTH 

No merchant would intentionally sell eleven egj(s and tell 
the Iniyer ic was a full doicn In selling scicDtilk instru- 
nentf cd nseasumnent the cd>ligatioii u just as accurate— 
for human life and buiiness life today often depend on the 
accuracy of the inscrurocnts with which we protect it 
The developers of the thermometer were puDsiaking 
Kientists utufied with nothing but accurate tnith The 
men who make the diKOverics of those ancient pioncen 
axailable and useful today are jusc as painstaking and 
faithful in their losiscence on nothing but utter accuracy 
There is scarcely an industry where some of the eight 
thousand styles of Tjni Inscnimenu are not used There 
is scarcely a human activity but where Tyrar is making life 
safer, healthier and more ^uhtablc Such a coadiiion im¬ 
plies vast responsibilities—how these rcsponiihilities are 
met IS indicated by the fact that men uf ncdicine, of 
■ciencc, of induaciy demand 

Instrument Compames 

XOCflIXTU, M r , D I A 

CKHAiHftH vlakt MAKviALTUftiim nttniioTiniiwOBSaV 

Ticoa MiuiMNU, ToaoMto bviain, msmiv a mmk»w, uo., umoow 


Run Them from Where You Sit 

Call for records from your machines, so every minute of 

theu workmg tune must count m recorded production. Look for 
unprovements m operatmg methods—or developments m open- 
Ung mechanisms—as they register m the output Supervise from 
where you sit, guided by produebon-reports on the dub of the 
new magndk 

Counters 



It'bSrSl*ISK‘Sl'- Remote Inwcatino 

Btions or units of output, elcc- Mechanical contacts on your ma- 


tncally communicated 



chine make bikI break the elcclncal 
circuit which operates the counter 
over your desk or on convemcntly 
local^ Counter-board Hie elcc- 
tro-magneUe drive can get its current 
from your regular lighting circuit 
Direct current 110 Volu, or from 
storage battery 

For machines, devices or apparatus 
where you can’t put on a mechan¬ 
ically operated counter, you can 
readily attach a contacl-makcr and 
gel your count “over the wires.” 

“form UM** end target Mag^ 
neffc Counitn are fully described 
fn a Bpedal bulletin. fVrite for 
g—wUk the fuU-line Catalogue, 


The Veeder Mfg. G)., /toiSToil: 
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Books for readers of 

THE SCIENTIFIC AMERICAN 

- >oo< - 

Why We Behave 
Like Human Beings 

George A. Dorsey 

Davui bcarr Jordan calls this thnlling book one of 
the most remarkable volumes in the whole history 
of popular science For three seasons a beat seller 
and now in ics 2tth printing $3 50 


Evenings with the Stars 

By Mary Proctor, F.R«A«S«, F«R«Met.& 

An excellently planned manual With the aid of 
Miss Proctor s simple diagrams and lucid text the most 
earthbound layman should be able at the first sitting 
to achieve a seeing acquaintance with Ursa Ma}or — 

New York Herald Tribune $2 50 


The Romance of Comets 

By Mary Proctor, F.ILA«S., F ILMctSL 

Here in scientific simple form Is the story of comets 

phenomenon that has heretofore been understood 
only by scholars Mary Proetor dau^ter of one of 
En(d<ind s gree est scientists and herself a dutir^ished 
astronomer presents a fascinating collection of comet 
lore and a fine explanation of the phenomenon $2 50 

Concerning the 
Nature of Things 

By Sir Willlafn Bragg, K«B«E^ F*RiS«, D.Sc* 

This book Is in our opinion the best popular expo^ 
sition of the advancement of the knowleikc of physical 
science during the Twentieth Century that has been 
wncten It is a clear and comprehensive answer by a 
great master of research to the ancient question, 
vC^at IS Matter^ —EUuood Hendnck $3 00 

The Meaning of 
Psychology 

By C. K. Ogden 

”77ie Meaning of Psychology provides for the uniniti>* 
ated layman or the elementary scholar a more readable 
and probably a more concise summary of recent 
advances m our knowledge of our mental machinery 
than any other text Tc may be commended for its 
sanity of spirit its complete modernity of tone coupled 
With freedom from extremist tirades and its attempts 
to make the natural complexities of 'physical 
psychology somewhat less abstruse '--Halsey Raines, 

Ntw York Times $3 00 

HARPER & BROTHERS - New York Oty 


he comet to New York will quite llhdf 
wot ihw great nnuraDt Here be win asq 
the onglnab of Mr KalgbCt palntlass— 
wfaioli were nada micler the tapemawa of 
Dr fkmry Fairfidd Otbora the noted pale- 
ontolofiit—adorning large expamot on tba 
willt of tha cxhibitioB halla. Motl of them 
depKi nUnct aalmola in tbeir reconatniotad 
envuoDinenu The comblnauon of an artiat 
with eLientifio leanings helped by a tden 
liw of BiiitlMi leaning! iwurea the paUw 
that the dctalli are at autfaenuo as our 
I reaent knowledge pennita 


A Tame Hwounlng Bird 
It It nldoffl that one hetn of the oaptnie 
and taming of one of these eluaiTe btlla 
rrealurea tbat have the faculty of being 
able to remain practicaUy alatioDary in the 
air auapended by wings that are moving to 
rapidly at to be almoat invisible However 
we have a rerord of luoh an ooearrence in 
the form of the letter printed below A 
I botogrtph of ibe humming bird appaan in 
thcac oolumna 
Eiditor Scientific American 
On Ma> 13th of thJt year my daugb 
ter Dirked up on the Mdrwtlk three 
blockt from Dome a very young hum 
m ng bird that evidently ha I ftllen from 
the n«4i Fa ling to loute the neat the 
brought It home The pml lem of feed 
ing waa tolved by pntung a few dropa 
of honey wetkeim vnth water in a 
flower the flower bcug held cloae to 
the birds beak It soon Iramrd to 
drink out of a unall cup 
At loon Of It waa able In fly (in about 



three wcclu) It waa releated to make 
ita own bviDf but it returns to tbe 
screen door three or four tunes a dav 
since II wss released snd rails lo be fed 
The photo ihows the bird supportutg 
Itself by Its wings while feeding from 
the mp Occasionally however It set 
ties OB tbe cup to feed When first re> 
letted other bumming birdt helped feed 
It However it will not allow tba other 
birds near the cup 
For about two or three weeks after 
u was firat released the bird returned 
lo tbe bouse every night to sleep 
(Mra ) Frank MInter 

Ontario Califonua 


CewB anil MUfc la Florida—a C ofras ri o a 

The Sclentlfio Amerkau Digest recently 
earned an iinn that dealt with an interat 
Jng preblem in railroad oar conatniotion 
The car that was dearnbed was io buUt 
that fresh milk could ba traoapoited ever 
great dutances One of tba testa that waa 
mentioned waa the carrying of mtlk from 
Witumnn to Florida a proieot that la mre 
1y worthy of note. Howvrar one of our 
readera look eseepUon to*aoau of tbe ttate- 
menta In the article and we are glad to 
publish his leUef in order that any mi^ 
taken impceasioBS that may have baea 
formed wiU he oorreotod 


AoNrioani 

In the Oetobm Imue at the SeleMUe 
Aasnean thara waa an anMa with a 
ptoran of an inaulatad rafrioMmiar oar 
for eairying milk from MaiabfWd, Wl» 
eoaaia to Miami Florida hand 
of the ardola was SUpouig 
ijbo Milti to Ma^" iM ankU 
weat on ta say that eows do not tknva 
m FTorlda ana tbat freak milk is U 
cents 0 quart, and that the supply k 
hmited 

While wa know tbat yon aannot kaep 
an absolnta dteok on all suoh state 
menu ibe statcfnent that oews da mK 
thrive in Florida asd that ulk k fifi 
cenu a quart cannot go anohallMgad 
1 have teen Wiaoonsln, Walk 

ington and New Rngland oawi hat I 
have never seen finer Itohing or 
healthier cowa than the ones in nlm 
Beach County Milk k not 35 eanis a 
quart Id Flonda U fact h » Si 
oenti a iniart That Is Ugh enoogh 
without adding tha extra 11 cants per 
quart 

SiDoerdy 

Lake Worth Chamber of Cammerea 
Alvin k (rilku Saentary 


Relativity 

Mr James O 0 Gibbons a oonaultuig 
engineer of 207 Market Stnet Newark 
New Jersey aends us the foUowuii obaerva 
tlona on relativity Perhaps some of our 
Einslinian readers will be willing to diaoum 
this matter with Mr Gibbons 
Editor Scienlifii. Amenran 
1 have no doubt that many people 
who like nnaelf have takrn tome inter 
est m tbe UDsinn theory of relatmty 
have expcnrncad eonaidemk dlBoulty 
IB undmunding the autemeat that 
light always travela at a conatant speed 
relive to an observer Irreapettive ol 
whether hr is himaelf In moUott or 
aunding still relative to tbe aouroe of 
ihr light 

The usual explanatioiia may be quite 
aatiriartory to those who are aeons 
tomed lo deal with the more intricate 
msthematiLal ronoeptloDs, but to ordi 
nary mortals like mysetlf they are not 
very helpful 

In view of the above I have worked 
out the following whicJi seems to bring 
the due more within the realm m 
tvervdav expenmee and 1 dmold vary 
much likr to have your opinion or the 
opinion of your readers as to tha val 
Idiiy of the anument 
Let A and B be two motor ahafta 


A being under ooniroL both at to qiaed 
and duection and B nvolving at a 
constant speed of 2000 revolnikiia per 
minute 

If wc had inatnunenta which would 
not indicate a speed of more than 
1000 revolotiom per minute and ran 
shaft A at tbat sp^ we aboidd judge 
from the readlnga of our inainimenta 
that be th shafts A and B were niiiniag 
at 1000 revolutions per minute 
AsMunlng that there waa no poaaihJe 
way in wl^ we could indicate or ob* 
serve a speed greater than IjOOO rewh 
luUona per mlnate wa could never know 
that abaft B was nally revolving at a 
speed of 2000 revnluUona per nnnnie 
Now tha speed which wa are ineasnr- 
ing IS relative in this case tba apaad of 
tbe shaft reladva to the bearinga of 
both shafts or if abaft A be slopped wc 
can aay that our obaervation ahawa that 
abaft B la revolving 1000 ravolailoaa 
per nunnta relativa to ahaft A 
Let it ba swiimed that our batm 
menta are of such a nature that ihev 
win Incbcata relative spaedi not exceed 
Ing 1000 revoJutlotta per minote andar 
alTposaibk condiuons 
We have already observed that ahaft 
B la revolving IJlOO revolntloiia per min 
me rektlve to riiaft A vdteB It k at 
rest ID Its baaniip We vUl new oaosa 
shaft A to revolve at 1000 revolutloni 
per minute in the same diraetten as 
ahaft B Dun applying onr instra 
menu we ah^ be aurpruad to obsarvn 
that they are Indioatliig not only that 
abaft B U revulviH at • spaed oi 1000 
rendnnoBs par iDMta telatlva ta the 
beanDga but that h la atOI rwvoMnt at 
tha aama apded rriatlva to ahaft A, and 
H wa ibow reverse tha dkecnan of 
rocotloB of ahaft A ov ia atnim a te i 
would atfll giva tha same Indleatlona at 
to the ralam apaada of na two ritefm 
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la otte wBtdi m ihoold Itav* to 
that ihdt B always rmlTes 
at UDOO ravoladoas per mhime relative 
is aay otber obj^ ti 

whithir that d»Jaet wm lueU revolr- 
lotWaat 

M oowne In tlib case we Immedi¬ 
ately recomdie that oar ubeervadons 
are laUftM by the UmliatioiM of our 
iBStromaata. At the aama time wo 
nut Bot overlook the fact that wo can 
nenrsi oboorva OBythlu but the appear- 
■Boa of thlnse* aM whotbor the appear 
ance of iUbbs ever dooo or ever can. 

with the reality of things we 
probably nan aevor koow. 

In the oaae ol Ugbt we are aaked to 
beOere that light travels at a speed of 
IBMOO jofles per eoeond relative to an 
observer Ineepeetlve of whether be Is 
in motion or at rest relaUve to the 
soarce of the Ugfal* but bow are we to 
know that light travels at this speed. 

As a aianmr of foot we do not know 
anythlog of the sort the only thing that 
we apparently do kaow Ut that the 
pbvihJu universe Is Incapable ti regia- 
tenng and preaeating for our nbeerva 
Ikm iIm appearance of any velocity 
grealcr than thta. 

If this Is tba case, should the real 
or potential velocity of light be more 
that twice the apparent velocity, U 
would be Imposelbl^ as in the caee of 
our dwfta, for the unlveree to present 
to our obe er v a tion any vebicUy « light 
lets that lB6i,300 bIm ^ eoaond, un¬ 
less the observer were UoMelf moving 
with s greaier velocity then this to¬ 
wards the source of lha light which ta 
Impossible. 

As we have already amed (hat so 
gfeatar apparent velocity Is possible, we 
ehoold therefore conclude tiul the v» 
loolty of light is constant (relallvely) 
at 186A00 miles per second 

Thus we have a eondltion analogous 
to that of our motor shafia, and as be¬ 
fore slated we can only deal with ap¬ 
pearances and the reality must always 
be beyond our ken. Therefore one as- 
■umpthiB as to the reality Is Just as 
valln sa any other, provided that it 
checks up with the sppearances. Ap- 
parantly all we have to do In thiti case 
la 10 asaume that light has a real or 
potential velocity of not lem than 
600 miles per second, but thit the phys¬ 
ical unlveme Is Incepable of presenting 
sn sppesrsnee of, or respondlM to a 
greater relative velocity of 186,300 miles 
per second, which is in accordance with 
OUT observations, 

Sdesca fnun tke Ortost 

One ol our correspondenia, Mr E. R. 

Jacobs, writes as follows 

After combing the Sesqulceniennial 
for a souvenir of a scientific nature, my 
wife and myself motored over to Atlan- 
do City and found just what we were 
looking for in the ‘‘five and ten cent** 
store This was a box of assorted 
sheila, quite a little c o ncolugical eollee- 


tloa in Itsslf^ for only a dime. Tnmiiig 
over the box* the words ^inade in 
Japan" told the wbola story In far¬ 
away Japan where labor is cheap and 
■hells are plentiful they make thh pretty 
little eeashore novelty from which much 
can be learned 1 will now read Dr 
Gocken1l*B article with new Intereet for 
we have the specimens without lebo^ 
Ing for them, and a shell on a popular 
bMch la a rore obu It is only fair to 
■ay that coUcetlons uf this kind can 
only be bought at seaside resoru and 
not la rha ordinary **6ve and ten cent" 
stores of the city 

A Now Teleseope Society 
The interest In amateur telescope making 
Is mounting by leaps and bounds So far, 
wo have traoed more than 1J500 who have 
taken op this engrossing work. The cooler 
weather of fall and winter, driving people 
Indoors where they can work on their tele¬ 
scopes, is now giving this nation wide—and, 
in fact, world-wide—movement a strunger 
Impotns than before. Recently an amateur 
in Los Angeles requested the names and 
addresses ol tboae In his community who 
had purchased "Amateur Telescope Mak 
Ing." We supplied them, and a club hka 
bM projected In aeveril cssra we have 
reoelv^ requests from bolaied amateun In 
other commontdea, for the addremes of 
Dflfghboring telescope enthttslasia. At the 
risk of causing ocrailonsl annoyance we 
have given these namee to bona fide "T 
N's." Here la a letter from Los Angelest 
Editor, Scientific American i 
For some time a number of amateur 
edeacope makers have been planning to 
orgaeim a society here In Los Angeles. 
Yonr "challenge" expedited matters 
■omewhst, and the preliminary arrange¬ 
ments having been made, we are re¬ 
questing you to do your "bit" 

It would help us a great deni, since 
yon are the only pcrlodfcal common to 
all the SO amaleim In Los Angeles, If 
you would give a little space in the 
Scientific American, telling of oar mret- 
Ing place and time 
Here Is the data 

pl4tce Study ruom above 
Science room in New Public Library 
fimr First Tfaumdsy in every month, 
at 8 p u , starting November 4. 1926 
Everyone Is welcome sllhough we 
are mulog a sperlal appeal to those 
interested In boilding tndr own tele¬ 
scopes. 

After the telescopes still in the proc 
em of being built are fimahed, the so¬ 
ciety will doubtless promote useful 
work in astronomy 
If you will give this to the public 
through your columns, you will be do¬ 
ing ■ gnsat favor to the amateur astron- 
omeri in Angdes. 

Very sincerely yours, 

Charlton F rhute, 

Los AngelcN California. 




SIMONDS 

NEW riANER SAW 


Hundreds of plants are replacing their novelty sawi 
with the new amends Planer Saws because the PUncr 
Saw leaves g smooch cut at g faster hand feed than u 
obtainable with novelty saws 

The new Planer Saw can be used for soft or hard wood, 
for ripping cutting off, or nutenng. And it ii made with the 
same precision and cetnpeted sidri cbm have distinguished 
Simoodi cutting edges for nearly a cenniry 

Aik your dealer about the new Simondi Planer Saw Or 
wnte direct for literature and foil inforniaijon. 

SIMONDS SAW AND STEEL COMPANY 

"TheSawMaim" FITCHBURG, MASS. EfiaUbhMl 1«32 
. Brofichci and Service Starions in Principal Cities . 



PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

Aiiodritrd rince 1846 with the SciefUificAmeriam 


SetENmne AMERICAN BLDa 
34 3b West 4cih Si.. N ) a 


SaENTinC AMERICAN BUXI 
Washington, D C. 


TOWER BUILDING 
Chicago, ill 


HOBART BUILDING 
San Fntndico, CoL 


VAN NUYS BUILDING 
Lot Angeles, CoL 


Books and Information on Patents 
and Trade-Marks by Request 
Associates In All Foreign Counmes. 


laisrarthig caPriYT^ of slwlb aes« 000 of ov raaders tho sasall som or um 
^ nwiTt ^ Is watt wosili iha an e H o ii of the alwdao t of MtwnI hbtoer 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Ri^ts 

Condacted hj Milton Wn^ 


l>on^U for Inventors 

Many inTcntoiN are 
afraid that at meune la 
ItoiHf to steal tht ir 
idraa Thty may |mi 
J uaufietl in ihia btlirf 
Therefor it la un 
wine f T any inventor 
to make hit plana 
public bffore hr haa 
ai I lie 1 { r hia patent 
You may devote yean t [nferiiiig nmi* 
method or device ar 1 if y u let ii beenme 
senerally known at nuonr elae may adopt it 
Whether that other man suerre N In getting 
a patent on it i r wl eihi r he uvea the mr ihod 
or device with it a latent it will maki it 
harder for you to get patent rights and c b 
lain the jual reward to which your ibibty 
and industry are intiilcd Oont makt a 
public dficfowre of your invention until the 
applitation u fUed in tht Patint Office 
Th le JB such a thing on the other hand 
as cariylng atrrecy too far It often happens 
that moro than one \ erion cunenvra the 
same i lea at about the same t me Some 
ime ttgo for example more than fifty ilifTer 
rnt inventors appti^ for patcnla i n tl e aumc 
inventKB —4 atalilirrr fir airtlanni—at 
about the vame lime Nuno eoul I I y any 
possibility have kniwn of tho aclivltlca of 
the oiberi It just happened flat all these 
invenlora hit upon the same thing Prionty 
of invention had to he proven This c uld 
he done only by evidence cf prniiiia to whom 
the inventor had deocril ed hia invention 
Dont foil then to tell tuo perton^ in coiv- 
fidence whas your tnitntion 19 and how it 
works Put in unting the /arr« that you 
heim tdd them and g t them to vgn and 
date the statement Then keep il is state 
ment in a safe place so that if a question 
ohould arise at any lime as to whether yiu 
■re the first to conceive the idea you will 
have the evidenre to prove when yon first 
disclosed it 



Why PatenU Are Delayed 

I N an ral alaiemrni on the changes cf 
farted in the Patent Offire alnLe his 
ndminialration began five years ogi Gim 
aim ner Hoberlec n said recently 

Onr chief delay in granting palcDia 
oomea through the inadequacy uf our ex 
annnen Wl havi 600 of them and they 
are exocedmgly skilled men Moot of them 
hive college legrees They must be quali 
fled to examine appbcati na f>r patents in 
every field imaginable an 1 U> decide not 
only whether or not the applicolion in 
fnnges upon aome previously grinted pat 
ent but also whether or nut the application 
u described in sufficient clearnivs to nuke 
it understandable 

Our chief trouble tv that after an ex 
aminer hot becomt expirt and valuol Ir 
to ua we lose him to pnialt indiwiry We 
lost 106 last year ami during tlie month 
of Auguvt wr lost 16 Although Congrera 
haa retmtly jnertaaed the Mlarie<( if ex 
offlinera they are alill taken away from ua 
by the higher vilania of induotry Nat 
urally when our staff c f exomioera is 
deplete I we canmt pass upon patent ap- 
pliratWni av quickly as we should** 


Golf Ball Mnhra 

F irst Assisum patent ConuDisstniirr 
Kinnan denev tlie appluati n of the 
Dunlop Tire and Rubber O ri raUDn to 
reguter aa a tridenurk s particular form 
4 f ihi mc<ihcd aurfa e f a golf ball 

It u well known and not disputed hivr** 
he says that the purpose of the meshed 
eurfare u mechanical to coope ate with the 
nMighrned surface of the dub an I pc voibly 
11 ai I in the reflection of light ao the ball 



Golfen can Identify die make of a ball by Its nAarkJnp. Caa yoa? 

mecbanlcal. 


_ _ Tb« real 

pnipoae of the mesh narklngai bowever, an mecbanlcal, tbe AaoiataiH Patcat 
Co m ni ta a l ooer boMa, but hr falls to mentioa ibe moot InipoitaBt faaciftoa of all 
—that of nabing the ball fly true 


M more readily seen from a distance when 
It lies on the ground after having been 
driven by a player 

After citing certain drv ivioni be con 
dudes ^Thne deLiaicns and those recite 1 
in them are pmuaalvo that the meshed aur 
face covering the enure ball and forming an 
integral part of the latter and perfoming 
medianicai functuns in the use cf tbe ball 
rann I be regarded as a trademark for the 
g wds T > bold oihcTWiar wi ul) in effect 
hi, granting a perpetual patent for a golf 
ball having these feilurrs <f conviructlon 

The purpose f a trademark is to denote 
origin On this theory the bisk Rubb r 
(ompan) la*it year registerel thbir *96 
trial dfsign f autorool ile hr* as a trade 
mark The Patent Office hell that it ii by 
tbe Ircal fesign that tbe make of tire is 
rcgiHti n I The prariice however was over 
ruled by tbe C lurt of Appeals of the Dm 
trirl of C lumbia when ihs ( lodyrsr Tir 
and Rubber C impany sought U register 111 
tire tread lesign 


Delays Are Dangerona 

OW a first inventor may be denied a 
pal nt in favor of ■ later Inventor n 
inuitrate I in the recent decision by the 
Paieit f oiumisaiQarr in the cose of Parks 
vrrv is Hoffman Tbe inventu n relates to 
operaling shafts f r low speed dutch bands 
of F rd automobiles and is designed to 
facilitate removal cf tbe shaft when the 
clutch tr tranamiBSion band it to be re 
moved f 1 repair 

To diridiig for Hoffman the Comnui- 
siunrr says 

Parks tpslifii I that tbe device was Uken 
from the shop car and that it was neter 
again uvd tlul it was placed in a pigeon 
hole ff the office desk unul about the time 
he filed his application for the inventioB 
adnulledly being spurred on to do ao by 
H ffmans activities Hoffman and tbe 
Hoffman Manufactunng Company gave tbe 
invention to the world several months be 
fore Parka filed his appllcanoo Parka* 
conduct taken with the teaumony clearly 
shows that he never coalemplated doing 
anything with the invention that It Wai 


kept secret and It remained a oeorel to the 
whole world except the interested parlies 
Parka Bohne and Simpaun unul after >1 
was given to the public by another These 
facta It IS belief justify a holdiiig of 
abandonment on the port of Parka ' 


A Real Pioneer Invention 

UDCb TDTILE of the United States 
Court fer tho Faatern Disuict of Michi 
gan has written one of the clearest exposi 
tuns of the distinction between nechanjcal 
likitl and Invention we have yet seen It 
IS in the recent decision establishing the 
right of George C Walker and Thomas 
M Luoking to collect damages for infringe¬ 
ment from the Lakewood Engineering Om 
pany 

The Walker device patent number 
1 234964 is used in finiabing the surface 
of a r ad before the cement hoi oeu Of 
ito ment Judge Tuttle aaya 

Nothing had been discovered that would 
lo a better job than the trowel until 
Walker product tbe patented inventmn in 
suit and bnught in me the flexible bell 
or etiap to be dragged a ross the eurface 
of the road It had never been used by 
any one so far aa thia record shows no 
one had ever thought of snob a thing or 
heard of anoh a thing os 1 flexible airap 
or belt 10 drag back and forth in a reclp* 
rocaling movement acroaa the turfare ^ 
the road ta the very last step In the finufa 
mg of the road 

Now this patent goes away beyond what 
can be called the work of a skilled me¬ 
chanic We have bad a lot of sblHul 
met homes building roads and we have bad 
a lot of engineer»-^nd okilHul engioeeri 
—building roads and we were fusaing 
around with labor to do the loot work by 
hand and by band 1 mean the trowel fin 
lahing of the anrface and nstng other 
things that cbd not leave the work In •• 
good shape aa thia simple denoe of iha pat 
ent in tbs suit It la alB^th oa one tWaka 
of It bat that la Joat wfaai definoa an In 
veoiion In my jodgment 
"It h not tbm great eomploi maeUnea 
that mwaararUy dbclooe pateaubility end 


Ingenalty The drtfismaH familiar with 
the atrengih of material—gad marhanlna 
can build very laigo mfeehmea and put a 
lot of mechaiocal oleoenta and movameiita 
into them making them expeiislv«b but 
what we really intend by the patent Uw 
IS to reward by the grant of a monopoly 
the bnngmg forth of aomeUung tbit ean 
be used to our advantage wfafoh had not 
been thought of before It mokee the world 
a bettor place in which to live, oa tbe le 
auli of what they have done. Here fa a 
thing umple not difficult to makOf but no* 
body thought about lt» they had not (fame 
it before 

Walker*a device wia intended to be need 
by hand Tbe defendant uses machinery 
to accomplish tbe same result This the 
Judge bolcK does not avoid infrmgenwnt 
There is nothlngt** he oays *that the 
dLfendani s belt doea that waa not done 
by tbe hand bell Defendnnt a belt on the 
machine does not do ao much becauae it ib 
Dot nsceasory lo do so much and of ooune 
not being ncLeasory lo do 00 mueb II lo not 
netnaary to make it so heavy 

They naturally ohange the tod to fit 
the wofk That u the work of a skilled 
mechanic No one haa pointed out any 
thing done fay this boll of the defendants 
that was nut done by tbe patent in suit 
Defendanu use this belt of the patent in 
suit and they get resultt from 11 or they 
would not use It, and ilioae results are re 
aults eccomplished by the patent in amt 
and this U mfnngemenu Ddendants do 
not need all the things that the plaintiffs' 
belt waa designed to do aad would do 
and they do not build it so that it wonld 
do all the things simply becauae they do 
not need all the things That does not 
escape infringement If g peroon baa a 
patent to do certain things and accomplish 
certain malla and if 1 do not need to 
accompliah thoM rranlta fully but only 
partially and I lake Uieir raoohine lo ac 
oompbah a part of the reaulta 1 infringe.’ 


Bow Valid li a Patent? 

**\ PATFNT n no good natil it has been 
in passed upon by the courts ” u a state¬ 
ment aomeiimea loMcly made Bat just 
how inie is ii ^ Here is what tbe court baa 
lo say on the aubjeet 
’The presumptioa that a patented 00 m 
blnaiion ia new and useful, and embodies 
invenuon haa added force where aa hare 
It appears that tho palenu relied upon aa 
ihowing anbcipation were conaldei^ by 
expert patent office offinale While their 
judgment it not absolutely binding on a 
court u is entitled to grem weight and la 
to be overonme only by clear proof that 
they were mistaken and that the oombiaa 
lion lacks pateouble novelty ” 

With theae words Judge Gilbert wnling 
the opinion for the Cironll Court of Appeola 
for the 9ih Ciruut denies tbe appeal of 
A J Moehr and Son and the Sund^ Chi 
Company to oet aalde tbe lower ooort'b de 
ciolon sustaining the vftUdlty of the patent 
of the Hopldna air faruah for apraylDg paint 
owned by tbe AlUanoe Seeurltiea Compiny 


Tlie Uaer Help* to Infrlnfa 

H OW tbe Dier of a manaftetured article 
can help to make that artwla Infringe 
a patent b shown in the intereating & 
olaion obtained by D Alleir Leak over 
HnntLasber Compaay hi the United States 
District Conrt in Maw a chma tt i, Tba pat¬ 
ent In ipMitlon was fer an autoaodo Uinv 
torch wiib a beet-eomliicdDg wire Ih a 
)aMbt and a plug wMc In the flame oyUn 
der, sooh ea b need by iewrien, eleotn 
dana and otes for abldBriac and bndAg 
"Meadom'a JeMabe daee not mend 
htlow tbe top of tbe blaO ofiMtt anA •• 
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orlfljMllj loU br iIm MiwnfTtam, ao hea^ 
cMdafUag vln li IntwfH ia ll^ tabe/* 
wji JiadtA BnwMor. **Biac eaob toceb lold 
b MoiBpanbd by prlntad InMroctbiM to 
atm *to iBMTt two ordinary ptpo oloanen 
ia tube' in pUoe of (he wtrebn wbk. 
urban that wick boeomm charred. In tbna 
pipe cleaoQV b a meial center which, while 
not aa efioackuw a$ the copper wire used 
by the plaintiff, neverlheleM ctnbodlca the 
aame principle and when need clearly in- 
friptaa claim elx of the patent" 

On theee facie, the judfo bolda, the 
patentee li entitled to Invoke two wdl ea- 
tabUibed prlnclpba uf patent law—the doc 
trine of equivalenta and the doctrine of 
contributory Infrmgeinenl. 


A MlUion*doIl«r Patent 

T he plaintiff baa received nearly a rail 
UoB dollara in royallica from a doieo 
ooneeina, a tidy auin to receive fur nuthma ” 
Thiw Irederal Dbinct Judge DudJno in New 
Jeney characlerlica minlcally the defenae 
of lack of Invention In the infiingetnent ^ 
suit of Oel^alu and Thropp Cironlar Woven 
Tire Company vereua Murray Ruliber Com 
pany. 

The Thropp patenCi which coniaina 148 
cblma, provide* for a machine fur forming 
tire fab^ down on the aldea of the core 
and alao forming it around and ahjng ibe 
bottom of the bead The biter operation 
had been pcrfornied by band or by •I'paraie 
device!^ 

"Some queition waa roued upon the 
argumeol that tbo devioea involved mere 
mechanical akiH,** Judge Bodine ^'A 
atndy of the inventiona abowa that more 
waa involved The atiirher mechaniam with 
the angle-changing device may be a very 
aroali matter, but It changed the tire build 
ing buaiocM from macUnlng and liand 
conairuction to machine runatmcibm The 
defendant gives the tribute of Ita imitation 
to the invention. 

"The whole tire b machine built, the 
underlying mechaniam operaica all parts 
of the machine and different cleroeritfi op¬ 
erate upon the raw matenala to produce 
the ultimate product. Thropp invented the 
machine, which b a true combination and 
not an aggregation. The plaintiff may have 
an aoconniliig." 


The LImiU of RelMues 

T he Importance of drawing up the apeci* 
ficalioiu and clabna of a patent with 
the utmoet care is illuatratcd In the infringe 
menl com brought by the Traitel Marblo 
Company against U T Hungerfurd Brmaa 
and Copper Company The iiatrnt waa that 
issued to & H Calkins for improveinenrs 
in pattern and guide stripe. The defen¬ 
dants denied infringement, pointing ont that 
the original Calkins pateut laid been re¬ 
issued after having been declared invalid, 
and asserted that the reissue Has invalid 
on the ground that a rebaue docs not and 
cannot confer validity 
‘The reissue patent number I5JB24 can 
not broaden or add something that was not 
induded In the original patent" Judge 
Goddard holds. "Seotlon 4916~lJmlcd 
State* Revised Statutes which permits re¬ 
issues, allows a patentee to limit the claims 
of the patent or to correrr any defect or 
error which mTurred from inadvertence, 
aocldent or mistake, but does not permit 
the Injeoiiou of new subject roaltcr into 
tlm patent Tlwrefore, if the original pat¬ 
ent waa lavalid for tbe lack of the dis- 
oloeure of Invention, it follows that reissue 
patenu would conilnne to be invalid" 


PoAMnarlc Advertigfaig 

T he British Government Economy Act 
passed by Parliament enabba British 
coBUMrciol firms to advertise their goods 
by menna of post-ofBce canoclladoA stamp*. 
Hemt^fore these stamp* have been used 
omlnaivaly for ofScial slogaiis. such as 
Wesley* or "Briddi Goods ai« Beat" 
Now th* pootrofio* department has given 
g noBiraet (o » firm of London ndvenblng 
c ontm eto m for thw letUnf of thb privOofe, 


Patents Recently Issued 

Clnariflnd Advertising 

AdvariiMamenit fn (Ata Meetton H$Ud under jtroper elaanfieationa, rate f5e 
per ward each tneertum, imntmum number of w&nU per maerfion £4, maximum 
00. PaymeniB muxt aeeompany each tnarrfion 

Official eapteM of any patmin haUd fn this aoetton at IBe each, state patent 
number to uuura receipt of denred patent copy 


_ Pertaining fat Aer o nautic* _ 

Airobaft KnAMrwuiuc Mi>murb. —Formed 
of light inutnllic strt|ia corrugiited Inngltudt-' 
uully to atrengtheu the auinc ngalusl rriiNh- 1 
lug aud expansion, the strip olRea offering 
mating lap Jotnta. Patent 1588^7 It J 
Mooney, c/o Btcd Wing (‘n. Nightingale 
(jrove, Uilber Green, Londou B 1*1. 13, hhig- 
land 

Aiu*lavc Co^CHTRVCTiorr —TTuring an M- 
temlod lifting surface oompoMsl of a plu¬ 
rality of loiigliiidlniilly iIIhxhmciI apacod wirm 
adapted to suppiirt a pin mil Ly of scetlous 
of tbJn motnl strips. Patimt IHOSllS. T 
Uorgan, 111 Plonorr BL, ItnHiklyn, N Y. 

Auship.—I n which menna b prmidedfor 
maintaining tlie ahlp in n set course and for 
genprally atoblllalng tbe ship during ita 
travel Patent W Rhepparfl, 21 

Iktbuno Bt, New \ork, N T 


_Pe rtaining t o Apparel __ 

Bpouthmam h M AUiNO Btuuki^u.—\S htro- 
by tbe heu\y rubber boots may bo dlKpensed 
with, uiid a ajKirlully cniistriKtod elastic 
rubber storking, hnMng mnsideruble freedom, 
at iu>Of«iiHry points nsml Patent IDIVinBtt, 
(' K Arnold, 2% Cniifnmia Br., Sou Fron- 
edaoo. <W 

CouniRED Btocking anu OvnuiuoK.^— 
^ blch eiimblnra the utility of an overaiiou 
nnd n aloekiiig In oiih article of noAt and 
nttracdio uppiiirunee Patent 1500814 H 
11. Itodge, 3701 Coney Island Ait, Brook 
ly^ N Y 

BATiiiita SriT —Haling the crotch of the 
troumm portion aeoinJoas, tliervhy JtiLreusing 
the WGuriiig qnulitlesp nnd i«umf«irt to the 
wearer Patent 1007033 11 F Btciiheii*, 

e/o A\ef)t roust Knitting Milla, Bos K, 
Hunrington Pork, Cullf 

llonr Srpronriot—M hi rein the CDcfrdIng 
baud mny be adJiistiMl and Is quickly cn 
gflgrd, but is locked mheii the parts lire in 
opcratlie position Patent 1507188 M F 
Gaunt, P O Bus IfU, Dayton, Ohio 

UoHOtf-SnisT Const* umov —Til which 
the aldca and lower edgoa of the bosom are 
free from tbe flexible body of the sblrt, dm 
lioBom Wng aeeuretl only slung n medial 
line Patent 1000880 C W Hutchinson, 
IG 10. 40th Sl, New York. N Y 

SiiiBT OR SluiLAi AimcLr —Having a 
conreulod adjusting meaua, including n scries 1 
uf fostennrs, arranged to l» effeetlxe In 
Hhnrteiiing the lengtli of slecies. Patent I 
1000807 M. Lewer, 570 Broailway, New| 
York, N \ 

SnikT—T\’tilch pemtiu of iu bclnit uwd 
ns an o^llnory detnehnblc collar shin but 
may be qiilekly conierted into low neck or! 
sport ahlrt Potent 1*500008. B Ltpman 
8^ Booth Lus Angelca Bt., Los Angulcs. 
Calif. 

ARon Beaor.—A dapted to be Incorporated 
in tho shank of n shoo, to prem'rve tbe 
flexibility of shoe, and strengthen tliu nrcJi 
nt die Inner side Patent lOOKVU 1} tL 
Xiruke, 54 Lonox Rond, Rockville Center, 
L I, N Y 


_ _Elertrlral Devices_ _ 

Radio Tuniro Dm ICK.--Ineladtng an 
outer primary coll, enclosing a aecoudaryi 
and tertiary coil, which triplex nrrunge- 
nient la placed over u standard bulb and! 
socket Patent ia8852a li. A Jenny, 128 
EL Madlaon Ava, Dumont, N J 

l^iBTAnLC Lawp —Whereby meana af* 
proiSded for mippmtlng the lamp without 
uulng nails, screws, or other securing dc- 
rioes, a combination vacuum nnd magnetic 
menna being uaed Patent 1506560 Q 
Oobeo, 201 W 4Dth St, New York, N Y, 

Kixotbqicicdioal Appauatub —For die 
production of low frequeney currenta for' 
appUeatlon to tb* human body, easily regu-' 
Uted to produce a variety of elEecta. PatentI 
1566602. K. P BanA 1138 Tlnfam Ave„ 
Bronx, N. Y. 


SADiiiotv —Which comprises olcctrlcully 
heatofl lieuiy mllor, mminteit to lUluw ndliiig 
oxer the work Instead of sliding in tlin eon 
ventlonoJ way Pnrent 151M1S1 L M 
Hilla, 82.'5 Georgia Axn., Bantu Muuiui. 
Cullf 

Ktectkio TnnrwriNn anu Bkau ruTTiRO 
Macitine.—F or cutting cork carpet, rul^ r 
flooring, bnttlLwIup linoleum, and similar 
flooring iiiHtirml laid In sheet form. Pnt- 
Snt iri«8U70 V J Fuqwj, 034 Hrybold 
Bldg, Mimnl, Flu 

ElUtTHU AI.I Y (ONTBOLLKI) VaLVE, - FoT 
flatomutltully controlling diu flow of gus to 
a buniir fur drying during oil tbi 

time that the prcwcM ure in oinruliun Put 
Mit 1000287 F Vi Lull, 20J0 74tb Aic, 
Hlmwood Purk, CbJcngo, IU. 

Ramoreckivfil —l*(irllcnlarly adapted for 
Installation in tbe cmivontiunal radio pHiitl, 
ollowiiig the eloctriMle to he iHh‘itivcly rn 
gagtd with and diw^ngageil from tin rrysml 
Pntint 150(KI71 H F Kenyon, 45 Cuiiie 
Axe, Bun E>ati(.isci>, < olif 


^ _()f Jntarcat to Farraen 

Jn(.(ihatoil Including u tray removably 
snpimrtcil, hnxing a pliirnllty of ndlers 
for supporting the eggs und mntlnu trims 
milting muiiiiH for rbe rollers. Patent 
15118(181 C Y Ilnke e/o Gn-en Hill 
Poultry Fnnn, IL E* D N«) 3, York, I*« 

HkLF lUSCH Aki INU ( 11 Til ATOR.—WTllrh 

will nperntu belwwn runs of rorn or the 
like, scooping stones, w ceils, etc., to tho 
con ter apsco and autiMniUlcally dumping 
rlitfui out of the way Patent 36(Wl)5f> L 
A lie Ln Nnx and A P (‘anoia 1125 Bo 
iClug Bl, Honolulu. Territory of Hawaii 

Dimt Gin—A mnull mnnunlly ofierated 
dex-lct, with double action thus Insuring n 
constant supply of air prewfurc for distnh- 
iidiig an liiscrtleldn on grow Ing craps. Put 
ent IfJfmil r G Allgrniin, c/o A 8 
McDaniel, 434 W 120th St. New York, 
N A 


__ Of General^ I nter^^_ _ 

E'nuUNu Table. —Having noul and cfli 
cicut fiicHiiH for holding tlic legs rckusablv 
i Itlier In fuldiMl nr top supiNirting position 
Pntiiit 150.'tf>75 (* F Karsteim r/o f’ohd 

du Lm. Table Mfg (‘o, E'ond du Liu, Win. 

RrHnrB Stock Rack —\V Ideh w 111 receive 
tho hot nihher stiM>k diri'itli from (iu mdl 
und will pniperly support the luime without 
the nie of soiipHlonc I'atcnt 1.507(131 F 
Splfidcl, Murrisiille, Pn 

AiiPLiKli-R.—roiiHtruetwl to accommodate 
imr HUifidunI rrts! of loud h(h nicer milt, and 
will functloii to evenl> diNtnbule tin Hoiiml 
In nil dlrrctloiiH Pitleiit 1507011 H 
Maxiinik 4011 D T5th Sl , New Yurk, N Y 
SxFFTX Gah Puck -For use on the onll 
nur> Opo «f ouks, (Iu c>K*k b*lng pra 
tiM led from luviilentul turning hv spring 
pn smmI latches Patent 1500013 J G Wil 
son GlUmlnlo, Del 

iNKWtJL.—Including a pen stand with 
Ink w^U and mdosed fotiiiriiln, for uupplv 
ing snl I will with ti n liitivcly small i|unntity 
of ink Piilenr IGIKITJO F II tiwj 
Box 172, Ganiticr, Mass 
RoADnn) CoNSTRt cnoN —^By the arrange 
ment uf hexngonally fckrmcti slabs in such 
milliner that n sliiglo slab will stand a maxi 
miihi i»f priHSun Patent 1505080. L A 
pi rry, Luiigihw, Wash 
IJUTTFR I iirfprNHtR.—In whuli the blitter 
may reninin in relatively large pieces, means 
ladiig provitliHl for mxiring h purtiuii of pn* 
detirmlnutl sire und weight. Patent 1507H0 
IriMio G Jiiboaon and P O Berg e/o Mrs 
11 G Johnson, 030 W, 141st 8t, New York, 

L\ r 

Banitart Oillapbihle Inhk/^ Trap—T n 
whirh the fly paper ia entirely concealed ami 
Icid in a flat plsne, a number of openings 
providing aooeoa for the fllca. Patent 1507,- 
2S7 EL EL Pinkerton, c/o nnkerton Fdd- 
i ins Box Co„ 414 Hnah St, Chicago, IU. 


The coMractori have reoeived a aohedule 
■bowing the number of eumping maohlne* 
at every post office and ihe average number 
of lelten a week passed ihrmigb them, so 
that advertisers know precisely what adver 
tuing uppiiriuniiics arr available Here¬ 
after, therefore you will know what It la 
all almut sliuuld vou receive a letter from 
Lonfhtft pirstmarkcil '*Good murning Have 
you used Pears* wjapf" 


Switch PatentR Upheld 

I '^lIK UiHtntt t i»url uf WcHtern New York, 
in the LUM of ih( Electncal Engineer* 
r i|ui|imt III (against the Champion 
Svfili h (.oinpunv Imlds the disc>uun*ti.ting 
tlrt.triuil'swiiLh paUnlH for high voltage cir 
I uits, valid and iidriiigid 

rbr uliject of GcUh was to make a switch 
Btructiirr of tlip Bu-iallcii disnmnccting type, 
j/i which a maximuni of cuoiact was ob¬ 
tained bctwrrii the fixed Lugs and ihc switch 
blade or blades, while Jacitbs disigned, (1), 
an ImjiTovi menl 111 (hr spring |>rci.Mjre of 
the blades, and \l) a novel fnrm of luck 
iDcrhanuun The utility of the patented 
structure is slniwn by the fa< I that it baa 
largely supplanlcil other high voltage swilche* 
due (u orcrcuming objeettom in (he prior 
devices, 

Juilge Hazel holds 

in view of the advance made In the art 
by both (,rtiK and Jacobs, the claims for tbe 
briwid Inviniioii do not require a narrow 
coDHiruciiun, and pliiniiff js rntJtJed to a 
fair range of equivalents. It la unDcoewary 
to analyze the mimcrnus claims of the Jacob* 
patent Eaili contains a feature of novelty 
in relation to the invention, and *11 aiw 
found in defendant's structure 
“A decree may be entered with costa, 
holding the (,elts patent and the Jacob* 
patent valid ami the rlaims infringed by (he 
structure uf the drfendknl" 


Yon Get Only What You Aik For 

n^IIF nld M)iiig that an inventor gets no 
more proieition than he asks for In bia 
patent rlaims is llliutrated clearly In the 
recent detjwuii of United Stales Distncl 
Judge Tuttle in the Fahtcrn Michigan Di*- 
inct dismiRung the suit fur infringement 
brought by tho Great Ucitern Manufac 
tunng Oimpany against the Lowe Manu¬ 
facturing (ximpany The patent in questaae 
was (or a gyrating sifter One of Its fea 
lures IS piirtibility Judge Tuttle says 
"While 1 am omviiKcd that a claim oov- 
ering this idea rouM have bran drawn and 
would hove been novel this idea Is not 
expressed in ihi cbuins In suit, and cannot 
be read into ihrin It is p<»ssiMc that ibe 
inventor regarded lus cunstniclion aa en¬ 
tirely novel and therefore, after preparing 
the bp il ilainis in suit, be neglected to 
eiuiKidy jmrtabdKy in aay of hia claims, 
“i*Uintiff*fl suggestion, that the rourl read 
into this xluim certain limitaiiona ao as to 
save ibe claim from luing anticipated, can- 
nut be accepted 

' Wc must take this patent aa it waa pre 
pared Combs did nut write such limila 
tions into any of Ins claims and we do not 
know why he did not do ao 

“If an inventor were permitted to obtain 
broad cUimv and tlurrafirr wntc in such 
lindlatinnH as are ne^f‘^aa^y to avoid the 
prior art but still cover an alleged Infrlng 
ing structure, tbe public would never be 
certain as to the menning uf a claim and 
I ndless confusion and litigation would 
rrsulu” 


Italy Fall* Into line 

T ICHNK AI men will welcome the news 
that ifal). fnJInwiiig the example of the 
other leading countries of the world hav 
commenced the printing in etfenw* nnd in 
separsto numbers of the sperifiratlons uf 
pBienicd inventions. \tl patents granted 
after Oclnber I of last year are Said to come 
under the new rrguJaliniL 
This leaves onlv Llelgium Spain and 
Portugal among the leading European coucw 
tries still to take this important step in the 
right direction 
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CloTU»B PW^rETTOK roa iBONIfn BOAUIfl 
AttBchobli In Uii. BtuiHlnnl (r ■u[>|M>Tt uf ati 
irf niiiR hjiinl furimnK a ffiiiird u|Hin wbii-h 
o\ rliiiumiiR iHirfH <f dorliitiR tn ir be bold 
(otint IQfKifMO A (■ Noiewiitky 800 
1 ulin tit St Jnohii inilU Flu 
111 ILUIM < —Kvanarningo- 

mint Ilf 1 must h 1 ibe nhlHi may be flnifdml 
HO UU lu l MHUtlltl U 01 lUplLtL pOft of tlu. 
bull liut uIkii 4n<.lc 1 ] uUnt lOOTlOT I 

1 > I*Hic All xuuilnu La 
Aoeot^iiNi —A monthly ahcot 

fur calf 11 lure tJinaiRh tbi iwe of whl Ii jk 
luunta uf ■Hill cummixIitiLa u milk hrond I 
mil] 1(1 m ty ho I uinly kept Patent I'jOTZHO 
I G Mu haul r J010 Palmtr A\( ^o« 

Orl ui a 1 a 

( II \at —rnnablo of a numhor i f uaca, thi 
mii'ifmitloti btinx aooh fliut it is eaaily 
ioii\irtihli into a atop lad hr c r a hiah-cfaalr 
Patint riOUOOO F II V^Pilm 701 K Mur 
kot St, Akniu, Obm 

( 01fUN»U DUBtPAN AND HOLOO FOB 
Hbimimh lilro^ Which mar lx readily manip¬ 
ulated for n drain d pnrpon or may be 
himg up for auppuriiuK broonu bruabia and 
the Ilka Putmt h h Stoamr 

0/0 T M C A. i Hdrd St Ntw York 

N y 

TiAtK OUKTAI*! nOLDTIL - ProvldlofC 

moatu for fanlitHting Uil auaiirDjuon of a 
rortaln or thi Ukt and for prmilttbiR tb< 
Hamt to be roHilily moved Patent 10118479 
C P r>ay anil A Watta r/o II L Judd 
Co t 8 T Chambira 8 t Ne« \ork, N Y 
OBFVAWBirrAT CANOLr—Of the wax body 
typOt with meana for pre\inunR the randtn 
from becomlnR diformid in the prtaonce of 
ulmonnal beat Patent 1088454 M 11 
Sldwill. 42d Arch St, C mmlrn. N J 
111 THING CuAii ^In whldi a bather may 
aaaume a comfortable aoattd pwritinn In the 
water without danRtr of tipping o\tr and 
aubmerglnK the biad Patent 1608457 J 
Bommir, Rebceca Plact, ZSioabeth N. J 
CAimnr—Having at iti mdea and bottom 
reiilUtnt mimbera to which ere oecurtil rt 
Uinera carrying replaceable buffi m Patent 
1588634 C Lcfkowlti, c/o Ilimdes Car 
boy Co , 860 South St , Newark N J 
Hot Pan Linn and Ri-movi'B—H r 
which in upirutar may enfely manipulate a 
hot pie pan without dungi r of bd'iig burned 
or Kpilling the coiitenta of the pun Patent 
1008530 J A Liat, i nrlyle lU 
I^rNTipnoNr—For u«i with talking mo 
(blnea m ordtr tu nprodme tbo niorda In 
nch a mnunir that deaf pi.nona may eniu> 
the aaim Patent 1508676 J W Qonce 
Anderaon Tenii 

(NiuniNni TAivg and BnoRBrar—Adapt 
ed particularly for uar In a aick mum al 
though not con Am d tn ouch um the dcvui 
may bt madlly ndjnared Patent 1608500 
O G bitrlingh Thi Mnidni. 713 10th SL 
N mhlngton D C 

Mold — Hapenally adnptid for uao In the 
prodw-Uun of tlu potkinR ruhhem omploTe 1 
on awuha und uthir well equipment Patent 
1507701 L a Hurt SSS V 4th St, Tulaa 
OUa 

KxuiNiin.—For household iiae to Indl 
cate the oundldoii of nuppliPM of \ anoua 
oommodities aa they require riplraialiing 
Patint 1508822 I> 1 Showolter Frank 
fort, Ky 

Ilaugn OR Mop notora —"WTikh la Inter 
changeable permitting of a diffrnnt frame 
being readily attacfaid whereby the mnpa 
or bruahoa may be varied Petint IWWVW 
n Itcrlnr, 156 F ITlat St Now York 
N y 

P>N OrrAHrm.—'Wherein meane are pro 
\lded fur wiping an ink dot frum the end 
of a pen niid also polishing the pi n I nr 
int 1590118 T A iniryundor, 201 W 
108th bt New York N Y 
CuuKTNu Accfbnobv — AffonUng meana 
fir aiipiHirtlng solid food atuffa above the 
buttom if a rfxiklng utmnl and pniludlng 
burning in tin cii,nt of thi llqutl boiling 
nway Patmt ITMTUl 1 H Devlin, 1446 
I nhenub A\e New lurk N Y 
Dim UAH t T( BT and Connkction — 
Capablii of um hi mnjumtlm with an out 
let for con lu( ting woate material thi divice 
may be naddr dctachel mil n ittarhed 
1*atenl IMOMI It Kuraban li 1 i xiugton 
Ave UrouUyn, N '1 

Frowra IlOMini*—Koi buwla ar I the 
like wbireiii a pi ndity of rods iin pr 
vided f r holding t)i flower wtiins In u de 
■in.d iHHition Pdint 16096JO W S 
i>aniela 151 Davu Avl , V* bite Plains 
N Y 


CoNNEonNO DertoK —- For adjnatably 
ronneitiBi tx>geUH,r two mis of a flfkiUe 
element swh aa a rope, dotbiadlna or the 
hke Patent 1588849 H J HuUfdd, 940 
8Ui A\ e, Astoria, L 1, N Y 
TvpfrWBiiKB Dbsk—I n whlefa ample knee 
Hpoco Bill leg room la provliled under tbi 
lisk when the *lyp^wnter siippordiig plat 
f nn iH towered l*utent 11^0861 7 B 

liitsel, 08 lh>vcr St. Albany N T 
Till L Fold ^—In whtih the damping meant 
prov Idi B ODQx enn ni c lu tnoertliig or ideating 
liilla, and a transparent < lament Is provided 
fur an Identification card Patent UM 
m E Beavey, 3Stt Pearl Bt, New York, 
N Y 

Gabmcnt HANm—IKhleb U extenalhlel 
or ooDtracdble, may be coiivr iilently atoweil. 
in a suit case or even In the cnat pocket i 
I'atint 15QH747 J F Scharlea o/o C M ' 
Wolkor, 627 Daridoon Bldg, Slonz City 
low a 

Hchan Ezeroibcb and Stbenotb Tmt- 
n—Which may be utilised to ixerclae and 
develop the human body uniformly to a Mgh 
degree thereby upbuilding the general 
strength and health Patent 1666840 S 
8 Smith SteelvlUe, 111 
ARrieiczAL Fibbino Bait—I n which 
meaua U provided for fnetanUy diewglng 
the general color of the halt, by aubatltatiiig 
* sheila of different tiuta Patent 1589703 
|1> Head, 1320 Blrcfawood Ave, Chicago 

I HI 

I Ukbroujv Handlx ^Wbtoh la adjuataible 
to conatitntn a straight handle for woimn 
ur an angular handle as generally preferred 
by mm Patent 1000040 S J QoUwrtn 
1185 E 14th Bt Bmoklyu, N Y. 

DiHtq at Stand —Which may not only be 
adjuated to different poaittoiia but may be 
used to support a number of different ob 
j( rts Patent 1500016 8 Hamburger, 700 

Ave C, Bmoklyn, N Y 
Tbeb REUdvnt—B t meana of wbfcfa the 
mom may be cut and the tree with it^ 

I oU and part of the aoll Ilfiotl bodily for 
luay trnnaportaUnn Patent 1500H41 II 
V Soger 1001 No Van Bnreo St, Ifia 
soula Mont 

Roir —Shaped ispeciolly tn form a n 
(eptncHe or B|»nce for a frunkfiitter or other 
etlibU. mutennl In the form of n aandwrlch 
I'ntint IliUOtOI E Mniiddbanm 68 Ham 
iltnn T-irruii New lurk N Y 
STrNCiUNii Drvick.>^Whleb inrlndea a 
plurality of indliidual hcliiiiI eleminta an I 
a fiumo for interchuiigi nblv assenibluig th< 
Humt for UM Patmt 1000177 A Hifre 
wits r/o SfieilnUT I'roducts fo, 545 West 
I beater Avi , Niw York N Y 

I OBTABIE SACRAMFNTAT AND DrVOTlONAI 
Vliar—W hich may be riodilv erected In 
the home or huHpitul fur private devotional 
l■l 1 rpoHo■ in admlDlstmiig the Hac.raments of 
bnptiam and curnmnniun Patent 1000107 
<'* Gay c/o Gay Jlrus, 142 Rnwe St, New 
Hnvm, Conn 

Balukin ADTEgnsiNo MrrnoD and Ap 
1 AAAI in—By which circulara novelties 
(tc can bi sent aloft over a pnbUe gather 
ing and ot an opportune moment be aeat 
tered over the people Patent 1588211 E 
T Mnguire c/o n D Schrouder it Co 
1616 Bosh St, Ban Franelaco, Calif 

_ Hard war e and Too la_ 

SoiKirr WlENon—For ti^tuilng or 
loosiiiiiig nnts of varioui afsea, auch as thow 
used on clumpe for guy wires on talaphone 
pohs Patent 1507785 V J Grant, 6822 
Vdn 8t t hitago, III 

FrvvinNd Toox.—For lifting saehcr 
rods 08 used In well drilling without tbo 
linblllly uf dxscoiiDOLtiun or accidental re 
leiisi ot the rod Potent 1586348 L 
ridding 110 *11 St, Oxnard, Calif 
Animat Trvp—I lHiing an atuebmant 
for pniinthik tbn accumulation of matter 
under the swiiignble trigger without inter 
firing with ita downward movement I^t 
int 1568781) B UcTaba R F D No 0^ 
Crwiro low a 

Saw —In which the Uado la adjnatoblc 
at on angle to tlie handle frame and may 
he rutdily locked in ctHratlie position Pat 
int 1558006 R W Graiea c/o Mtinn 
\n lenc ii ft Uiitin 24 \V dOth St, Now 
5 irk N 

riBuiM) Tool.—Esiieclally adapted for 
use ill wdls having novd means for grip- 
plnf, 0 Slicker red at the shank, in coses 
whin the box Is broken off Patent 1666 
70S C H Brown r/o Brown WohUng 
ft Machine Co, Breckenridge, Texas 


jEwsm’ Toca.^A alni^e tool In wUeb 
ToUera of varying nfam may b« mployad 
ooDordlog to tbs rsqairamants of a giveo 
pieos of wrork Pataot 1000142 If Both 
enbsrg and 1 AttUa, 440 W 45th St, Nsw 
York, N 7. 

Bubvryino iNonukiENT — A Mnooidar 
Instroraent of grsst prscislcm and long 
rsngo, DO exposed or morsbls stadia bain 
tbL bam bsl^ within tbo inatrumsiit Pat 
out 1606610 A D Hadael. 500 Ohio Bldg, 
San Franolaoo, Cslif 

Siovviipw Support—A dapted fbr sap- 
porting the angularly dlaposed ropa of a 
stovepipe against sagging, or aeddsotal 
displacement from ona another Patent 
1608803 W L Plummer, 1151 rT* Bt, 
Saeramouto, Calif 

Bill Hook — Ilavuig means therein 
adapted to sutmnatiesUy act to avoid dan 
her of disploeemeut of the engaged end of a 
choker Una. Pataot 1600727 S B Stew 
art, 220 So King St, Centralia, Wash 
Window Fasteno.—W hich aervee the 
douUa purpose of preventing rattling, and 
will permit of the aaabee being slightly 
raised or lowered, and lockod aguiiuX farther 
movement Patent 1000660 J A Segalinl 
600 OrahaiR Ave, Long Island City, N Y 
TbBEAD-PDOTWCTINO DwIOR— B aatly lllp 
ped over the end of a pipe to protect the 
threads against damage by contact in tbs 
movement of the pipe Patent 1600600 0 

D Young, c/o New London Ship Engine 
Co. Groton, Conn 

Wrench—P artlenlarly easy to operate, 
and having a positive atop for the oUdlng 
member requiring an actual releaoe before 
It can be adjusted. Patent 150*U02 M 
Brande, 146 Embareadero, San IVancuco, 
C*alif 

STovsriFr SEcnoNa —Wblcb bas one 
ind lo^ed agelnat cxpanaiDn and the other 
inri lockid against contraction, the ends 
forming a threaded Joint. Patent 1601640 
J V Orr, ^x 146, Monme Wash 
CAJurNTSBa* ScwBiNO Gacos. —Having 
an extennble body and protector head* for 
the Bcribing plates, for numtitma uses oui^ 
aa cutting atair treads fittings shelves, etc. 
Patent 1001188 D Moore South Lancos 
ttr, Moss 

AiutiaiAmr TRqirAU—The head and 
blade hiing pivobilly sonuerttd a disc oe 
cured to one member snl ring member to 
the other Psti nt 1590776 Z G Luxure 
vich 00 Toost Ave, Sun Frsnclseo, Calif 
IIAUUER n>R Perlihhivt IIrillr— Ar 
ranged to permit tempering or b irdening of 
the dolly head to any licMred degree with 
lit injuring tht tongues or nffles Patent 
1601644 W S IVkovIch c/o Admiralty 
Alaaka Gold Mining Co Juniuu, Alaska 
Bolt for Compobite Floors— Fnr fbrm 
lug a connection between the concrete and 
the sleepers for w wooden floor and prevnit 
ing surface irregular!dno. Patent 1600745 
r M I innamond, 620 4th Bt, Ban Fran 
Cisco Cal 

CoHBTNATioN LocK—Capable of a large 
number of combinations and permlttdng of 
general use particularly as a subatitute for 
inexpinoive by locks Patent 10OOR88 J 
\ Tones, 4238^ W 2Sth Bt, Loa Angries, 
Calif 

KctAoiuated Rope Iakk—A dapted tn 
receive the two otranda of a rope which 
clooe the opening of a mail bag preventing 
movement In a direction to open the bag 
Patent 1691046 R L Sbannon, 001 Ly 
man Ave, Oak Park, Ill 
Ra70b Attaobment—W hich la appU 
cable to safety raiora and will fonedoa to 
consdtute a receptacle beneath die guard to 
catch the lather os It is removed Psteut 
1000688 J D Kaltenback and J BtoU, 
Hotel OorN 84 EUla Bt, Ban FranasoD, 
GaUf 

AxuuarrABUO Booktt Wunoh —Which ia 
adjustabla to be aultad for a number of (hf 
ferent aiied nuts and oonstructed for the 
handling of uuta iu InacecBsIble places Pat 
ent 1000646 J O Smith, Box 74. Milpitas, 
Calif 


_ Heatiwg an d LIgfctiBic 

Hot Watti Hr atinq Stbith— A com 
blnaUon tank heator and honoe heating 
b Her so arranged that either may ba cot 
iff, and tha beat generate into the other 
PatLDt 1600328. A. H Frhnh, Golambla, 
Pa. 

Radiator. —Wherein the water is heated 
by an electrical haadni element wlthcmt 
altering existing mdlatora, tbanby dlnl- 


natlag the opUar tmam and betOartk Pale 
enribfi7014 A. R. OaiB^ Md L U 
BnvwDwriL Orlando, OaHf, 

Gao BuBHn.—Ihr fgraaaa or bolkr 
atm etur aa, embodying a plurality of rov aw t* 
bla and n^oatable burner tubas wbaraby tha 
heat generated may ba eftoetlTaly oontioQeA 
Patent 10U0176 P O Hughey 1516 iL 
6tb Bt, Tulaa, OUa 

Btove. —WherelD the feedlDg of tha foal 
to the grate and the removal of aahaa may 
be aeeompllabad without tha eoeape of float 
Patent lOUOIlO a Oriflu, 16 E. Cram Bt. 
Yimlaad, Mich. 

OABLXaBTXNO Dbtioe — Whsiwby wbcR- 
evar a gas cock la opened magnetm meana 
an actuated to produce a spark far tgnltinf 
the gas Patent 1000667 8 J Woo^ U 

Burdick Ave, Newport B I 
Oil BonNEi. — Which has automada 
maana for controOlng tha flaw of foot both 
to tha valva and oomboadoa pot, and pro* 
taeting the pilot flame Patent 16U1249L J. 
B Dula, 9400 Choceh Bt. Norfolk, Va 
iNOiNEnAroA—Adapted fbr holding nfbaa 
or waste material while behif burn^ tha 
device la of dnrable conatrucClon, and the 
grate may be reploeed Patant 1601687 J 
W Yhompeoa, 15 Terraoa Ave, White 
Plains, N Y 


Machinoa and Machnnical Devicca 

PLAono Mouhno BCaohina—H aving a 
plurality of stabonary molda capable of be¬ 
ing readily expanded for the quick mnoval 
of molded articlee wltbout poealble adhesion 
Pntent 1088t02 J F Caldwell, 912 Cham 
ber of Coomeree Bldg, horn Angeloa CaUf 
WATn-WHFEL Unit—E mbodying a pin 
rnlity of wheala each baring Uadea onto 
matlenlly feathered under the action of the 
moving water to fully udllae the power 
Patent 1608804 F L McQulatou, 817 Gar¬ 
net St, TUdnmdo Beach, OaUf 
Watb Moron.—UtUUng a eonttnnooa 
flow of watir, and antomaticully adjusting 
Itself to the of a river, or the change 
of tides, for produclug power Patent 1604, 
H20 L G Folrbank, 376 Efllla Bt, Ban 
Franclaoci, Calif 

Hour — V madilue of tho hand opt rated 
type baring a maximum drum capacity the 
(Icmrahlo range In apeod and power, and la 
readily controlled Patent 1606477 R H 
Beebe 8223 lit Ave So, Seattle, Waah 
DETAonABUK CouPUNo —For pipe, hose 
und similar conduits esperlBlly eesy to ms 
iilpulate, permitting of quick atUobmeut or 
detachment in practically ont raoremenL 
Patent 1606640 U T Whatley, 1110 
Duffy St, Hast, Savannah, Ga 
FiExniLE CoLyuNQ —Embodying two 
coniding membrrs utiHsod upon the adjacent 
mils of alined shafts, connected by movable 
plementa, s* cured through cltcnmferentlal 
openings Patent 1606327 W S Wiir and 
A P Foley 027 Ivy St, PltUburgh Po. 

Stop Moiion it» Loons —8o c-onatmeted 
that whiii any of the hamcaa wire* break 
a proper connection will be made for eauatng 
the stop motion to function Patent 1607 
074 A W Boucher, 40 Luck St, Burling 
ton, Vt. 

Chain and Bucket rxoAVAita.—Of the 
type imploved In excavating land for the 
recovery of precious metals, the derio* hav 
lug means for ontnmatically scaveogering the 
bueketo. Patent 1608791 W P Haghoo, 
1167 Park Ave, AlanedA OoUf 
PBBsa Paper-Rotl Chuck.—W hieh will 
operate automatlcallv In bolding the roll 
agalnat rotation, oo that it win not unravel 
or break during olaok Patent 100706A. R 
W Bandy c/o Beattie Post Intelligence 
Beattie, Wash 

BmoBoaoopio Appakatur —For studying 
the movement of mechanism moriug at nia 
lively high speed, and haring a spedolly 
arranged flashing meana driven ayndirotiona 
ly with the moriug body Patent 10075M A 
J H Rtvenon, c/o Andrews ft Beaumoat, 
2A4 Bank Chambor* 20 Southampton Build 
mg, London, W C A England 
ExPAinvTnc and Contkactivr Dbcp-Weix 
Drill.—H aving simple meana hereby tha 
enutra are automatically moved to thrir 
nperativ* poaJrlonA when reaching tha limit 
of their downward movement Patent 1607,- 
145 O H Carter, 906 Soonlan Bldg. 
Hooston, TexoA 

BUdNo Mactone—I n which the meat or 
other rnkteriol to be allced la repeatedly ptt 
aented to a revolving dM knife latent 
1006669 W Drutimr, BOB Main Bt, 
IIVKOStDA HL 
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KwJiW O oii ifc B iptcmy d rtgn t d lor 
QM vfaM roek or oilMr k«rd ■ahotanw flio 
ntoooBtmd, tU drill bolng droifMd to itek 
tko bolt more ropidlx Patont 160T144 O 
It Ckrfe>r» 906 Boulmi Bhlff, Boaaton, 
TtuVt 

BaaBiTnJia Jxo.—^Wluch la odiiwtaMe to 
j^ropnlj Npport conorctlnf ro^ bionn 
and ot^r forma of aeotlcmal beannga 
iB noper poatdon to bo rebabUtted Pat 
ant lOSBMa H A Uillrr, T12 Hltcban 
St, CloflB, K U 

UoM OATnaatQ Devioc meana of 
wbteh traa moaa mar ba effaotlieir and atallr 
trlppod and tors looar, mar ba manlpnlatad 
f rom tba ground Putant inOA514 J W 
Baaaar, Bouta 1, Oafotd, na. 

HTraaruc Lornra Dcvioa^For darat 
Inf aand and othar grunular mntarlal from 
a flTOB place to a locatioti at a higher elova 
tlon Patent 1508008 K rohen, J24 W 
A Bt, Plcfaor, Okla 

Ftosnifo AFPAfATua — tVYterebr 
tba advance of Oamea or amoka In anr given 
diroedon can be oppoaed efflacntlr br meaua 
of an air bleat Patent 1098068 C U 
BleUa, 104 Innden Ava , Brookijn, N T. 

Bcfliinra Aifp AaaEVBUifn Hacbine— * 
WUeh 'alU form a akeiu from thread or 
ram, wUl aacura the ende of tba tbrovi 
tofetibaft appir a wrapper thereto, and die 
charge the flnUbad akein Patent 109N008 
0 A. Hammond Knoalton, r/o Belding 
Heningwar Co, 232 Hadl^D Ave, New 
toUTn T 

BoTTiErAmna Vacbinv—F or capping 
« form of non refUlable bottle and aubjert 
log the cap to preaaure to conform to the 
headed neck of the bottle Pytaot 1500325 
J' J Qarlbaldi, 43 Mocdougal Bt, New 
Zork, N Y 

Bbtfitle Sfinplb— Wherein the eplndle 
functlona to roatiouallr present an expand 
log and oontni-tuif member, whereby the 
cop of the core la gripped Patent 1590201 
J Befaumacber e/o IMwarambaeb Haber 
Co, Union i.'itr N J 
OOTTOW PiCKEB.-'llaring rotating pick 
Ing llngen Imparting olLemate fnat and aloa 
movementa at each revolution, during their 
paaaage thrungb the plnnta Patent 1500 
818 U N Berry c/o U A Qombla, 212 
Mam Bt, Oreeitvllo Miaa 
Cahpt VEHon —W bich la extrerndy 
rimpla, takta little apace pmenta tlie 
candy In an attractive manner in menaured 
qaantltlea, and In amnll boga Patent 1506 
08Q Q H Koattr, 44 (rlen Ave, Oakland 
CallL 

DURWAAKi^a hCAOin^E ^Adapted to bej 
aet in a atnk bounl, riiaebargoa Ita water 
into the alnk. and ia run by a motor Pot i 
ant 1596060 P Hodotrom, 194 D Slat Bt, 
Portland, Ore 

BEuDuvEif Paokei ^Haring as at I 

tachment whiib will cause the tamper bead 
to antonutlcally dtacend when the pnaa' 
bos la foil of cotton Patent 1509012 W 
H Bbhby, «/o Holtby Packer Ou, Chick i 
aaba. Okla I 

MdzAlffo MAOBiTB.-^Havlng aaeana for, 
antomatlcally deeatlng the molded articles' 
to freo them from odhealoB to the mold hot 
tom and aldea for caay removal Patent I 
1009878 J r GoldwelL 212 Chamber of 
Oommarca BMg, Log Angelea, CaUf i 

DisPBiranfa Machine— In whleh tba I 
fM of the material from hopper to delivery j 
davloa la very aimide, and the eoat of mann 
faotara low Patent 1000888 J B Ken 
kri, 608 Central Ave, Great Falla, Mont 
AmoMATio Baiu— For boata whleh Is' 
durable In naa, may be readily taken apart! 
and elaoned if It becomee clogged Patent 
lOOQOMl A. B Bchweltaar, Talley St. andi 
0th Ava I Highlands, N J j 

Uocp Hahduno AppABirog—Kitfrrir 
autoBstlo In Ita completion of a cycle of 
Oparatfam daelgned for ueo In conjunotlon 
wiUh any type of brick molding modkinp 
Pataqi irimna 10424 U D Gary, 434 W 
ISOrik Bt, New York, N T 
AtnoMATM Dunk Mixes.— With meana 
far Msrtlai; ngalatlag, and timing the ogl 
tutor, and otopplng the motor when Uh. 
mislBg haa bom coa^etod Patent 1000 
B4S, J A. Haarib U7 Drimar, Bon An 
tonla, Tata 

BWBAtrOnSATINa Mbchanuu roB Oai 
OEMB TAinia —Oontmllcd by the level of 
tba flald for operating a signal when thi 
UmA has fallen to a predotarminad point 
Pafeeat 1000885. Bw Koater, e/o WflUam 
ifopa A Oo« 126 Oarondelat Bt, Now 0»- 
looKit 


PUNTiinHPnu Boujo,—Made in aeo- 
tional form, so that when the central oec- 
doa becomea worn, it may be readily re¬ 
placed without diooerdlng the entire roller 
Potent 1600841 J 0 NeolJ, 90 neosont 
Vve, PloasantTine, N Y 

Bkam Heap Heake foe Looms —ProdnO- 
Ing a uniform teneiooug means which Is 
comparatively simple, and by which wear on 
the beam head rope la reduo^ to a minimum 
Pstmt 1600028 J Carroll, 61 llonderaoa 
St, Patenon, N J 

Automatio Tabulator—F or monotype 
(ompuidng macfalnee adapted to allow of 
oSe^ng oompool turns divided m coin mill 
by ensuring the automatio juetlflcation In 
each column Patent 1000938 B Garda 
i/o 0 rhaseevent U Boulevard de Magen 
tu Faria, France. 

Co^taineb fOB Vknpinq MAtJinNEa — 
\ Dictnlllc container to be used in heu of 
glass and readily adapted to different makis 
of mBLbiiicfi for vending peanute candy, 
itc Pat 4 ,nt 1001617 D Grcen^ 1858 4Ut 
Sl Brooklyn, N Y 

Obai^ OiBcriATOg —a elraple and effee 
dvo apparatos readily attocJiuble to atorage 
ofaambera of varloiia cfaarocCcra wberth? 
granular material may be circulated and 
aerated to prevent overheating Patent 
1001224 J F Bcavlo, Boguio Banquet, 
Mcmntam Prov, Philippine Islanda ! 

— i -'r i n - II I M^ l 

Medical and Surgical Devicca 

HrMbEBino Device—P articularly adapt¬ 
ed for obtaining perfict sanitur? conditioiia, 
a tlDglo use of the device making a second 
use Impnoaible Patent 1504£^ K Brauer, 
f) Wegiaan Parkway, Jersey City N J 

COLONia laUCATlNQ Dtvice—W hich will 
, afford the maximum dimension c f outh t 
without preaeutlng barntn to the flow of 
fluid readily intrmluied into a|H.ratlve pool 
tion Pntent 1806847 J 8 Mallory, c/o 
General Delivery, Aaheville, N C 
' Adjobtaiilc Pla^e AancrrATOB — 
Adapted for dentists by wbirh the actual 
contera or axes of rotation can bt reiidilv 
ascertained and flxed for oath individual 
head Patent 150R535 J A Lentr, 44 No 
Firat St, Phoenix Arlaona 

.. i vrav,-*. -I iWB 

__ Mnaic al Pc vlcca _ 

Piano AcnoN—WThieh aims to Insure 
* greater rhythmic prerulon aqaick repetition 
of the hammer strokes nod a ruluctlon in 
nnmbtr of psrts Patent 1508203 B F 
laukandt, 1234 W 0th 8t Red Wing 
Minn 

Pxpb-Obgait CoNTRor. — 'Which oonidatfl 
lorgely of relay and cheat aruone whlth 
cooperate In such a manner os to prnrticolly 
ronitituta one part Patent 150917K t] 
U Kloehi, 121 No 18th Bt, Philadelphia 
Pa 

PiA'vo Action—F or upright planoo, de 
slgnod to take up little room thereby obvi 
ating the neceeslty of extending the piano 
roolng to acrommodate mechanical players 
Patent 1500743 J W Carnea, 101 W 
Centra] Bt, Kewanee, IlL 

Prim# Movera and Tholr A e cewa r tea 

SrAik GAP Appabatus —Adjusted to per^ 
mit the poMage of the first dlocharge. but 
too wide to be bridged by the return and 
suboequent pulantloDi from any single dts- 
charge Patent 1594457 P Davey, c/o 
Andrews A Besmnont, 904 Bank Oiambcra, 
29 Southampton Bldg, London, W C 2, 
Ungland. 

An Cnovi.ATOB vt>a iNmNAz^-CoicBtia 
noN Enoxneb —For ventliig and circnlaling 
the air In a transmlarion ease permitting the 
escape of hot air and the entrance of cool 
air Patent 1695020 O H Nadler, 1205 
N nth Bt. Bt Joseph, Mo 

rSABOE nTDEATOa—^WhlA WUI bo tlltO- 
made In Its action to feed aqueous molatnre 
to the charge, and will provida fur complete 
control of operatioo Patent 1695704 S 
n Caldwen, 7060 Lacy Way, Oaklond, 
Cohf 

iNTEBNAtCoMBtraTioN Motdb. — Mokbig 
nee of a olngls rotary Intake valve, and a 
rotary exhanot valve for all the cylinders 
a novel gear mcchanlam operating the valvea 
Patent 1506009 F 0 BUln. 008 N Cen¬ 
tral Ave, Chicago, lU 

Stbaic Genebatob.—I n wbleb the heat 
both in downward and upward flow la util 
lasd, the rising heat bring used to siaut In 
vap^slng ineoming row fuel Patent 1596 
797 0 T Briar, JBU Arnold Plan, Son 
Disfm GoUf. 


Cbahk Pin LuaaiOAToa^For lubricating 
bearings in Inatanci-s where devlees aneh as 
dippers do not form part of the general 
equjpmtut of the motor Pateut 1595131 
B n Wilder Orhouo, Calif 

CAxatiHETOR—Having a primary and sec¬ 
ondary uir supply and fuel supply mnirdletl 
by thi. same sac Uou operntcri nu ch mum 
ond a manual control Psti 1 1 100a2'>4 M 
B Nice, 6000 Cottage St rrunkford Po. 

PacKINO fob RoTABT ClUlNE PlHloNS 
—Pur fffertively preventing fh» passiiM 'f 
atenm past the moving pari of a putun 
then by prevtuting loss of powir Patent 
l«n ‘)7 S F KfKhLudarfer OH *L St 
N W, W iishingion D C 

w — — _ , 

Rm ilwaya and Their Ac cessories 

RaIIROAI) ( ROhEUNU bl( BAT A^D PUOcEHS 
or OirBATTNU THF HAMF—Whull IN llllimi 
nated by the beadUgfaC of an niiproadung 
hMumctiM whereby a person approaching 
the er sjung will know that a train is np 
nronLliing Patent 1691143 K M Bard 
alamawu W li 

PLUMANBLMrn Gt AMD—Adopted tnex 
tend onnea Urn frjiit uf a b«rih to prevmr 
liers UK in tbt ufslc Is mg thrown iiitu the 
berth hv a lud len lurch Patent I'lOOnOU 
lb JlnrtwtU 3130 Jndiiina Avi. LhioiAo 
VL 

Ai louATio lUiLWAT Oatf—A i ttioteil by 
a pnNsing train not only opt rating thr n ifctv 
crosHii g gate but a is mi of vlvual siguoli 
com f t d therewith Pntent I'MWIJI W 
H Finney 018 (irove Ave Naihvillo Tenu 

ruxTonT Cab Doob — V\ ith anlnmatfe 
means for si t iiring the same iu either oiN>n 
or cl wd position iqimlly adsptable for 
singli or double doors I'oUnt F^67^ D 
W G Kukley Box 583 CharlGstun 8 C 

WaiMf fob Looovionvt ( aoBsnFApa 
—\M 1 h may be ilrlven in pi lee from tin 
OQtall nud remuvetl with fscility, the loos 
snii g while in operation being a reinntp 
pruMibilit? Patfnt 1596740 H Q Becker 
Oolui i« P D Wahrvllet, N Y 

A IB ( oxtbat >ob lAxowonyr Fiax 
Bums— t nuinng a higher degree of auptr 
luul ni 1 less buck pressnn and protcctmg 
the hr man from tin iieesmve hi at of thi 
fire box Potent 1000280 J V Olovir 
c/o K berston lliggios A Dcshlinkton, 428 
Brotli rbood Hldg Kansas City Kansan » 

_Perta ining ta Recr eation 

nonKrA"! BlIDE—For dircrting a tobog 
gan f inntd (fa plurallt? (f honnls so se 
cure I that they will be prutically equlva 
lent t> a single board Pntmt 1694444 J 
W llernardy Bearlsliy Mlim 

AMrHFMFNT DrviiE Having a rotorv 
earner with waht for paHHcngvrs the cur 
rier being pnipellid tlther b? tbs pawn 
gem r any othir dnving means Patmt 
1509014 O D Hunter, 1126 So 6tb St 
('Tilrkssha Okla 

_ Pertaining tojfr chicles _ 

VEitlcrs.—^Tht inventor has been grunted 
two patsDta on spring siiapdisloD for rood 
and rail bogie vehicles requiring no albra 
tlon of comprtminn of main spnn|.a ou tilt 
of bogie and p( rmlttii g steering with but 
UtUe effort Pstents 140544H and 1617101 
Montague niurcbiJI Bhann 648 lIoAel 8t, 
Albury Anstrolla 

I KHuaE CABam and Totraisr Tabex — 
Adapted to be Gounected to the ruining 
board of an automobile may be employed os 
a table by day or a bed st night Patent 
15070H1 C R Lyon, 1817 A 8t, Butte, 
Mont 

MtiiiPtrTArvE Oaiinm—By means of 
whi h the entire set of vslvej of a motor 
may be simultaneously ground in one op«ra 
tion Patent 1507601 J T Klibndi 
M( untain and Montague Aves , Scotch Plums 
N J 

Giab BHirnux— Aliooet solely actuated by 
thn (xhanst gns of the motor ii bn f u>4e of 
elsctnrity and the prrssurf of ii push butt hi 
mid the dutch pi lal Pah nt ISinJ")! W 
0 Bteiens, Jr 100 W 60th St New 'York 

N y 

1 lar CAEBivai anp CnANt ee.— W hirh fune- 
tlons either ns a carrUr for n vpiire tin 
or os a ure (banging nicaiib to bo cmi laced 
on a table or support Patent 1599427 
J I tinenwood, North Fast Harbor Nova 
4k tia CaDuda 

TuAnEB micH—Which affords facilitus 
for ronnecting a trailer with the frame of 
an automobile track so that the pole eon 
owing without tranonuttuig motion to tho 


vehlcla Patent 1590834 W O Nabnra, 
c/o Nabors Oarage Muiiefield, La 

I>FTiec n Nc Device —For detecting an 
Butunitbilo driver who hits u ptrson with 
I IN tur und dnvea on the divle* Is m 
tu lei t Is niidir |sili(( cunrnd lutmt 
15 a Ddwurls, 24)0 Ojvvf Bt 
Birklo Lallf 

\LincTE Hnip Mechanihm—A mulian 
ism i[ ruble tu bl k tlu r hi] wbrds of a 

V hUI in I prcvLiit irniinlaU ry inoveoiuit 
(f thi nu mug i,iur in cut tiircctiou I at 
(lit lliOOllI W A Hucgtlc, 662 Court 
Nt I li/j| tb N J 

DttiKcioB i(R ITrAPI 1(111 rs—^Tbat will 
bnlliiintly jllnniiii it tb r ii lwn> from a 
p(iiir fir in alviinie but will prevent glare 
1 ut lit lti(i0-71 V I 1 iblii p Box 44L, 
Lilies In M 

Vi lovKHinh, Awninq—W hich In iitcon 
spi iiuuN uh n n C in uh but cau be in 
Hiuiitly lowdid tr mfvi us u sun shnll or 
to irevuiL rain Liifcrng a win h w Intent 
lUMUTO J W IhrnuN 52 M u i St lark 
Uidge 111 

Sl( 'VAI DmICF IKIE Motos Vmikivs 
T Hiiccinlly nJupud ft r trutJu or busses to 
be swun^ info t lenitive iKHituu an I be 
I me ante mutiealG illuiulunt I ti indicate 
the din tJin (f tiiiii 1 utitit 1090I..77 1 

i Gluiic) 461 W 25th St f luengu 111 
CoENyB GTABEBnirtn—Width wiU siiniil 
rnne uhI? shield both the front and aub 
vinI)!! (f a driver Hgainst the glare of tin 
Hetting it nning sun 1 itdit 1560183 G 

1 1 billiiis Box 474 Imolo Cullf 
FntTtnr Boxtir—F or uae In oonnec 

tiun with tnulrr vihuhs increasing the 
tmwer because of the resistHHec to condenu 
tim by the high tcinpcrature wllbin tho 
(vliiidcr Patint 15*19109 P ( Dykes 
(/o B W Luk( Mtrcantih Trust Co 
Front and Clay Uts Ban Frandaco, Calif 
1 1 DAL wiru Dut air Pivot Joint— For 
iViblclo brakes so dispooed that tbe redue 
Uoa ratio will be small during the period 
rorresponding to tho taking up of the wear 
Patent 1601649 C Sdtiuffer r/o C Bletry, 

2 Boukvarl do Btroshnurg Pans, France 

( uiLP a Vt UKiF —t omprislni n frame, 
front aud rear wheels gear tr liiis and p«n 1 
nls adopted to be pnpclkd bv the feet of 
a child Patent 1600646 J Stetson c/o 
Xilvoii fltiamsbip Co Piir 21, Ban Fran 
CISCO Calif 

fsniNi Uooo LocRiNn Dlvioe—F or an- 
tomobiliR wherein tlu hood will be normally 
locked but may be muuunlly unkakfri when 
the rngiiK Is running Puti nt 15UH572 J 
I» titragfaty 481 Cjivive Bt, Joracy City, 
N T 

Short Ciartm'vn Drvrcr — Adapkd for 
Ii tnc m lUrs for short (nreiiltlng the com 
mtiiuri r uf tb( motor in orler to prevent 
overloading thi same Patent 1600124 A 
h Miller 2229 Ilrhbes A\« Spnngfleld, 
Ohio 

_Designa_ 

DPHIi N for Cl ETAIN Poi r Beacketii, 
Poll tlfiw AND POLFf'ENTEB OflNAMrNT* 
—U 1 ludd ft ( o K7 Chambera St New 
York Citv h«ro been granted twinty-one 
putirntn relating to curtain pole brackeCa, 
curtain pole nirla erntir ornaments for cur 
torn pdci and the like having characterla 
lie designa produced by their de«gnera A 
Dlouhy and W' P Hofman The patent 
numbers are 707S3 34 36 36 87 38, 89, 
70740 41 42 48 44 45 46 47, 48 70755, 
56 57 68 60 

Deston foe a W'at(u Band ob Bimxlab 
\RTH r>—Patent 70872 11 Bertoloue, 17- 

19 W 4”th Si New York N Y 
n>Mi N roB A CiiiiPH Dress —Patent 
70827 r Dims c/o 1 niiiklin Himou Co, 
38th 8 t and 5th Vvi N( w York N T 
Di ‘iluN FOB A Rino —Patent 7fW82 R 
Rosenthal 600 Montgomers Bt, Dmoklyn, 
N Y 

Dfhk n »(>B A Doif —Patent 71095 O 
n W li I n c/o Bull r ( nrteaon Prwin 
Was* 3 ft I o 250 Park Ave New York 

V \ 

Desicn Fob a Lamp PmnrrAi. on Smi 
lAR VaiiCLT Pnlent T1107 L IX Goro 
wiU 1305 Prwpfct \\{ Bronx N Y 
XiichUN FOR A Vanity C as*— Patent 
71147 M Klim c » Siptnor Ptoducte 
t >nj 7 W 20rh St Ntw 5 rk N Y 
Deskn foa A Snoi lie inventor has 
been grantnl tw > rdenlv 7113'" anj 71176 
r lloviH c/o rrinUiii Simon Co, 38th Bt 
and 0th Ave, New York, N Y 
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Our Book Department 

Travel u admittedly the most broadening of experiences^ but^ unfor^ 
tunately, all of us cannot get U at first hand The next best 
thing IS to profit by the experiences of others 


IliuiUnir and Advrnlurv In the Arrths Ity Nansen . 

The vlurv uf the authnrV fir^l vnyage, hu adventum In the ice 
field, and hia liunlinp rxprriencea 

Snlem Vemiela and Their VoraCM* by Pulnani 

Fascinaline »krt( hen of the old **»quare*rlfmed*' ahlpa and their 
CaplainH whith make one realize the lirabrr of whirh they were 
made Spli mlnlly illufitrated An important hiatnrical record 

Animals of l^nd and Sea, by (lark . . 

ItevealH ihe relalionfiliip between human life and the anlmala which 
are MtM enKary iherrio or arc the eiiemieH lliereof The aulhor'a 
diNliiii Mon ai a research invcpilnulor leiida authority while hia 
style Rivefl foMinatiun to the subji^l 

Hm New Nalnral History—Vol. 1* by Tbnimnn . 

Hia honks known wherever science is read, the author, here, in 
even more frluttons pmeniallun, tells the ever wnmlroua story 
of the rare and rnmmonulare life of land and sea that ao often 
la overlooked Ahundaniiy IlluBlratcd 

9alr.hed Guldr lo Europe, by Rolfe and Ciickett , . 

The furtysiixlh edition of tins very useful and conelHs “mentor,” 
(ives the easmtiaU wiiluiul bunlensome details. Creditable dis- 
rretinn has been used tiirougliout 

Hlsloiie ChurcliM €»f the World, by Ludy 

Ibis oullrctinn of short descriptions, profusely illustrated, li a 
valuable work of reference as well as a splendid eumplc of book 
production 

Hm Steamer Book, by Mitchell , , 

Much uf the lore of the sea, the nautical terms of ships and navb 
Minrs, logrthcT with well selecteil verse and stories, makes this 
OtUo Tolume particularly adapted aa its title sugfests. 

i4ll pHees posspaid 


The Natoro of tke World aod 
of Man 

flp AMSm af lAs Fandhf af CUcsoa CAAmilh 
An ouiUoe of our knowledge of the 
physical and biological world, presented 
cuDclselv in acquisitivo form ■■ ■ ref 
erence tor the man who knows, as well 
as a source for the one who wishes to 
learn. UnWenliy of Chicagu Press. 
postpalcL 

Explorliig Life 
BiirtoinmA.lFaboii 

An aatobiognphy uf the man who 
actually built the first telephone for 
Bell Charming in its sincerity and 
inspirsUoosl In Its wholesome philoso¬ 
phy Pubiishod by D Appleton A Go. 
13.65 postpaid 

Rabi-HakiBg 
Oewj MsasAmss 

U S. Weather Bureau 
Anoibcf charaoteristlc book from this 
author, detailing the sllempts to onn 
troi rain, by magieal, rellgioua or scion 
tlfio means Entrrulniiig yet author! 
tative Published by Willianis and 
Wilkins Co. |2AS puaipalcL 

TkinklDg About ThiDklng 
BifC.J Kwwmr 

Prof of llaUumatlrs, CuluiiiUa 
Much profitable time lan be spent on 
this llllle book, the title of which ex 
plains Itself One of the must happy 
presenUtioRs of a psyetiological nature, 
we have read Published by EL P Dut 
Inn A C.O |110 postpaid 

CofToekiB 
BsF N Setter 

Probably no sobject la being man 
intensrly studied today in engineering, 
than the author’s title, which he is so 
eminently filled to disrusa. A refer 
ence of ffTi at value PuhlUbed by 
McGrawHill Book Co. Kk20 post¬ 
paid. 


Mineral Rrso u r c ea ha Nortk* 
Enstersi r4mnda 

A unique pubUcatKiQ Issued ss an 
aid to development, describing by cum- 
^rehenaive maps and terae Infonnalioa, 
what has been opened to eiploltation 
aa a surely of what the future prom¬ 
ises. Published by Canadian National 
Railways, 1 Toronto St., Toronto, Ont 
Gratia. 

Stereoaeople Pbocograpfap 
a^Arthurir JMfs 

With no much Interest aroused In 
atereoacoplc effecia on the screen, etc.« 
this work by an anthnnty is parUcu- 
Urly iJniely Eitcnaivelv Ulustrated 
Published by American PdoIo Publiab- 
Ing C<o $5 20 poaipoid. 

Clue and Glue Teatlug 

This revised and enlarged edition 
completely coven the constiluiion 
manufacture and use uf this Important 
product, as well as treating on icotlng 
and the commercial oapeota. Published 
by Scott, Greensrood A Son $5.20 
p^pald. 

Hydraulki 
BeHj Hwetm 

Doan BnalnacHna HanmnL A. T gafff>nl 

Abridged and reviacd to cover recent 
prartiee, tlila teatbook will be uaeful 
In ibe practical engineer as it Includes 
the latest eipeiimental dau and ubies. 
A chapter of hiotory la most happily 
includH Published by The Mocmilian 
Co. H15 postpaid 

Ileroea of tke Air 
BeCtmbmgrmer 

Another of this worthwbOe Hero 
Series, Faacloating stories of sccont- 

K lishmcnt, tbrilUng as real A valuable 
Isiory of the art. Published by 
Thomas Y. Crowell Go* I2J5 pest 
paid 
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most potent influences 

Sturdy rehable and economical G E Motorized 
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from the giant high speed machines of the great 
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Packard which a genius of great nU iilt 
to surpass iny car then produced 
So the Packard comes of a distinguis)[ ily 


c f fine c irs long suj remc in t\ cry 1 ara ter 
istic whieh quility deman Is 1 ng cpted 
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Pack ird of today s e irning I y c n 41 t the 
right t Its t tie Tie Cjreitist Car n the 
Wc rl 1 Apprcc an n c f its quility its 
superiority in e\ery p int c f comparison 
can come or ly with ownership The it i r el 
Piekard has m peers 
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